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w]^^ wni=^# ^^^^y] ^tb yfl*J=^ «c}-^ ^ ^€*>7i ^tb 

^J-^l7> 7flAls]ol o]^ ^^1- if-^>^ ^;^>S. ^^^^ ^^^1-^ ^;^> 

^tbCf. ^]]o]o] ^A^^ HVnl-o] ^Tgoll^ ^ '^'l^^l ^ 
S. 1 
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tifl^^ ^J-*^ ^ ^^1 {METHOD AND APPARATUS FOR FORMING ALIGNMENT FILM} 

£ 1^ ^ ^^^^ ^^Alofloil oflpg^Al^j-^lo^ ;q2^ ^^^^ £AltV ^A^:£o]r|- 

S. 2^ ^ ^^3] o^^Alc^joii o^*}. ^1 1 s.7l^ ^ ^1 1 S-7l^ofl ^A^^ TFT 
^ "^^(TFT unit cell forming area)^ £^1^ 7fl^£o]cl-. 

£ 3^ ^ ^a^Alo^lo^i o^Bl- TFT <=^^<^1 ^^^^ TFT 

S. 4^ £ 321 B^^l^B^ ^ ^± S.S.^'U-^ S^ltb ^^:£<5lc1-. 

:£ 5^ ^ <a^^l<^1<^l >11 2 2.7]:^ ^^12 2.7l:&<^l ^-^^^ ^^^^] 

£ 7^ ^ til^a. ofl^J yfl^j: ^Ajc^l 101] 1 S.7l^ ^^fl 2 £.71 
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S. 11^ H 10^ ^1 1 fil:, ^1 2 ol^^U ^ ^;^> «J 

:£ 12^ S. 10^ «5n^ tifl*j= ^ DLC ^^^v ^V^]s. ;£a1^ 7fl 

£ 14^ ^ <til^# «fl^ ^^I'^^l 2><^1 ^^l-<^ DLC ^^^-^ a^'^l ^ 

H 17^ ^ ^^^1 <til^# <5fl^ «fl^ ^Alc^l 2>^ 3 ^Alc^loj] ^^}^ ^-^W- ^1 
-£ 18^ ^ <til^^ ^^1<^1 2><^1 Sl^H yJ-^^S. 

£ 19^ ^ "^"^^ ^1 2 ^Alc^H] o^^V ^^12] 7ll^£olrf. 

£ 20^ ^ 3 ^Alc^lofl s]tb -^^1 ^^^1* H^ltt 7ll^£oli4. 

99-5 



1020020074478 #^ '^t]-: 2003/6/13 

S. 21^ ^ 4 ^Ajo^lofl 0.^1 ^^1-. iAltV 7fl^£oli:f. 

£ 22^ ^ t^ofl S^t!: €^1- «J ^j-'^^ £^1*!: ^^i^ojcf. 

£ 23^ ^ ^;^> ^^l^l 1 ^Al<^l# £Al^ 7fl^£oli:f. 

S. 24^ ^ <wl^^ ^-«^ wfl^ ^Al<^l 3>6i] o^^r>o^ al^a. wJ-a^ o.^ on^ 

£ 26^ ^ <Wl^^ -M^l^^l 3><^1 2l^>c^ aL7l:^<^l ^^^^ 

H 27^ £ 26^ ^':g«VnVo^ K^6\] ^± #^^17> £AltV 7fl^£olcl- 

£ 30^ ^ ^^'^2] 13] LCD ^^^i ttj-i^ofl o^§>c^ LCD ^^K>^ 

£ 31^ LCD ^^^^ ^^>*>^ 711^ sole}.. 

:£ 32^ ^ ^^'^•^l 2]^ -^3}- ^aIc^I. j^a]^ 7fl^£olxi|.. 

£ 33^ ^ '^^<^1 2]^ ^ti]6\] 1 s^^^ S-Altb 
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S. 34^ ^ ^^^1 ^^tijofl A}-g-sl^ 2 H^ltb 

£ 35^ ^ ^tb ^1 1 ^>^^ S-^^ £Altb 711'^ 

£ 38^ ^ ^^'^l ^^]^ ^1 1 -^^ 2.-1:^ :£^lt!r 
7ll^£o]4. 

S. 39^ ^ ^^"^1 ^tb ^wl^ ^1 1 '^H^^l 2-1-^ S-AltV 7fl 

^t-fl ^AtV ^^1 ^m€r ^^^1^1^, <3^^a^l^^l^ f^7>Al^ ^-^^^A]^ 
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<4i> ^ti]-:^^ o.^^ ^^a^l^g-^l (Liquid Crystal Display device)^ 4€r S.^]^^ 

<42> ^^^S^l^^ll- ^12:^1-71 ^t!r ^1 1 2-71 ^(mother glass)<^l TFT ^^4. 

(TFT unit cell) ^ ^^i^B^ ^^€(color filter unit cell)^ ^^^^}^ ^^^^1^-. ^1 
^1 1 "E-^^-Br ^1^^^ 6,391, 137J: ^12: ^J-^'-^l -^^^fl^Ml 7llAl£]ol 

<43> ^^S^l^^l* y^]2i^-7] ^^^12 TFT ^ ^^^'^l 

(liquid crystal)^ tifl^(al ignment) si^J (rubbing process)^ 

<44> 2 ^^^^ 5,879,479 S.<^] 7]\X\^ "Ufl^ , ^ ^ ^^1 7] 

Hfl*^*l-7l e^i^i^, ^-"^SApJ-^lSl «j-'^"<^l >a-^il^>7ll 7^^^S\o] ox 

^. ^^^^ s^^oi l:ei(rubbing roller)<^l sf'^Cpi le)^! ^<H^ «j €(rubbing 

cloth)* afl*j=^(alignment film)ofl ^^^It^ s\^X\^^o_s.^ ^^^^^ 
S-Hl^HCpre-tilt) ^l7l7l ^tb «fl^^( alignment groove)* ^^^^i^. 

<45> ^^JL^1^J-^1» ^12:^1-71 ^1 3 ^-B-tb ^1^^^ 6.391.137 

S. "^^]^^^]^ ^]2i «o>^"<>ll 7\\^]S\o] oic^, ^^1^ o.^ ^1 3 TFT ^ ^ 
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<46> olnfl, o^/^«-s:) :^ 1 ^ ^1 2 3.7]^^ "2:^ 7] ^(assembled substrate) 

"o]e). IrS^D^, o^^^^lrel ^ TFT ^ ^^i^E^ ^^r^^i^ <^a^^^^ "LCD ^^^1 

(LCD unit cell)"^1&|- 

<47> 4 ^^1 St^i 91-%-^ 1^1 -t^^ 6.391,13731 

oil 7flAl5]cH ^1 4 S^7l:sar^S.-^E-1 LCD ^^3:><^ ^S^^Vfe ^fl't 

3)- ^^tt^-. 2:^7l^^S^Ei ^ia:Sl^>l LCD ^^^^ LCD 3ll^(Liquid 

Crystal Display panel )<^1 el- -i:^^. 
<48> ^] 5 2:^7l4a:0.s:^E] 7fl^5|-^ LCD sfl^ofl Efl^iH ^-S- <y7HH 

LCD sfl^^i cy:« ^A>^>^ ^^^^ i^tVcf. 
<49> 6 •y^^ LCD sfl^o^ xFT ^ ^ei^B] ^^^s^ A}olofl ^^^^ ^ 

^,l(cell gap)<Hl ^-^^^ ^^^>^ ^ € S^^m ^ ^,3 i 

<50> 7 LCD sfl^'^l ^^^(polarizing plate)* ^^J-^V^ 

^ LCD n'i.o]] 2.#(driving module)* ^^^1*>^ S-l" -^"^ S-l" 

^1 -i^l^ LCD 21)^^ LCD sum <=H^^l-Hl(LCD panel assembly)s^- Ir^cf. 

<52> ZLSluf, ^Efl ofl^S^l^J-^l ^ 7>^1 ^1 ^ ^ ^51 ^Cf. 

<53> Cfla^^ S-z^l^-^S.^ SE^ 2:^71:^^5. ^^^>^ ^1 1 

^1 3 ^^JoflA^sl ^ 2:^7l^o.^-^Ei ^51^ LCD LCD 
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sfl^ c>|;a^e|^ ^^^^ ^^m^ ^1 4 i^^l 7 ^^J<^l^i^ ^£ 

7> ^iS. ^^Icf. ojti]-^ o.^ 1 3 ^^j'^l^i^ 

<54> c^ll- s.^^ TFT ^12: ^^71^3:^ ^>^^*> 

^ ^^^^ ^^V ""-^^^ ^ ^^3' 

2--& ^^^^ uii]-s.cf. 

<55> o]6\] xi[E}- ^] 3 ^^^^ ^Stb ^1 4 ^^^^ ^«S*>7l ^€flA^ ^1 

<56> oil- ^4^>7l ^^^i, ^1 4 tfl^l ^1 7 ^^^^ n^^^m ^ 

^a] E;;^].al-§-^ 3.7]] #7l-Al7l^ ££ t:f^ ^^1^* ^^5^1^14. 
<57> ^sfl <sfl^SAl;S-^ll- ^IS^l-^ «J-'^<^l^i 't^^^m ^il^^'ll ^^1^^ 

<58> :5l Hi;5^|l ^^H]^^ ^^^^ Hfl%^*l-7l ^ &| «J T^^S*!"^ ^^Stb^. 

<59> n&m-. f^Hfl Wl]*j:^ol ^A^£]^ 4^i<^lAi ^-^5^ 4^#<^1 
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<60> SE^, e^tij ^ ^^Stt s)-El#^ ^l7ls:>7l ^*flA^^ ^-fl^ til-^A] 

<6i> ^sfl ^^^^ ^7]^o_s. ±S.^91 il^l €-sl^«11<=>> tl:^ 

<62> ^tlr. ^2fl ^^^^ ^"^^ Bfl^i^^ ^^^*>7] 

c1] «fl*J=^'^l ^^^^4: ^^^^ ^, ^t^>7l nfl^ o^s^^ ^ cfs. 

^^^1 ^^^4. tifl*^^^ ^^S.^]^^^]A ^ ^^^^ tfl^H 

Tfl ^i^l-Sjol ^#0.^*<1 7>^l7> 3.7]] 

;g o. 2:^7l^o.^^Bl LCD ^S^^M LCD 30^-1: ^1^^>^ ^ 

^o] o] 4^6)1^-1 LCD 5fl^<^l ^^^^ ^^m^ cfl7l 

-arsl-Bl ^(oxidation film)<^l ^^^^i^. ^sl-^q^^ ^31 €7] 
^ ^^^^ 3711 c1>i#ellol ^^0^1 <^*J:^ ^cf. 

<64> x-il Hl;5i|l ^>^1^^ a.^ ^^<^l^i ^^^S^^^. "A^^^}^] ^"i^^ LCD 3ifl^<^m S-^ ^ 
^^^1 ^*>*=^ ^^^^1 -^^^€4. ^H, ^^^^ ^^7l:^o.^-^Ei ^Sl^ zl-zl-S^ LCD 
5ifl^P>t:l- *>i4>2J w-av^ ^z!rd\] ull o- Al^ol :di^^rl-. 
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<65> o]^ ^4^1-71 ^SflA^, 2:^ 71:^5^ LCD ^<Hl 

^ 9X^. ^^iM-, 2i^^]^-^ ^^*>7l ol^ofl^ LCD ''(J-^l- ^'i^ 

^ n^o]] ^ ^^o] LCD ^^^<^1 ^%^<^] ^^^<=>] ^%%<^] 

<66> tq-e^-^i, ^ ^2fl ^^1^* ^Sit!: ^A^S.^, ^ 

<67> oj^l- ^ ^1 1 ^^*>7l ^ ^^S^l €^ 

^ ofl;^ tifl*j:-g- 2h-g-7l* -^:^l*l-7l ^^><^ S^^l 1-^^ ^^^1 

<68> atb, ^ ^12 T^^^}7l ^^r>o^ ^ ^^jS^l 

«J-^o.s. ofl:^^ «fl*J=*>7l ^^H, ^3:1- ^^^^ W 

7>^^ ^^>sr><^ ^^^Ml <^1^ ^Sl- ^ sl-r^ 
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^ n^^^ ^-§-711- ^^]^}7] ^^^^ sTS'^i 1-^^ 

<69> ^ ^^6\] Sl^>i^, ^7.}:^ o]^ ^Sl- R^<=]] 'i^-i: ^A>*> 

<71> £ 1^ ^ ^^21 ^^Alc^lofl o^tb "^fl^S^l^J-^l^l S.^]^ 

<72> i 1^ <2^^^aAl^1-^l«- ^]2it}7] ^^i, ^1 1 S-7l^(first 

mother substrate)<^l^ TFT ^^^(Thin Film Transistor unit celD^^l ^^^^JL, ^ 2 
£7] second mother substrate)<^l^ ^^]^^ ^^€(color filter unit celD^^l 
S)^ 4^^ol ^^^v^i^n 100). 
<73> olufl, 1 s.7l^o11 TFT ^ 2 SL7l4a:ofl ^^-i^ ^^^*>^ ^q- 

1=1-^ ^S.* 

<74> £ 2^ ^ <U>^^]<4o\] 9]^ 1 3L7]^ ^^11 S-7l^ofl ^A^€ TFT 

^^(TFT unit cell forming area)* -£^1^1: 7fl^£ol4. 
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<75> £ 21- ^S^l-^, S-^^S. 10^ ^1 1 -E.71 52:01 , ^^^S. 20^ TFT 

<76> 1 H.7lJa:(10)^, leOOmm >1400nim^ 3.7]% H>^^^>7fl, 

1 2.71:^(10)^ i^^^^o] ^o]^^ -B-sl 7l:^(glass substrate)*^! cf. 

<77> TFT ^^(20)^ i 2<^1 ^^-2.^ -£^15]^ ^4. TFT 

^(20)^ ^1 1 S.7m(10)<='fl ^<^S. 1 7fl7> ^^^^4. ^ ^^^<^l^i^ ti>^^^H1 ^1 1 

^71:^(10)011 6 711S1 TFT <^^(20)ol ^^^^^gi^l-. TFT ^^^t 

(30)^ i^^^l^ TFT ^^^i(TFT unit cell; 30)^1 ^^^^cf. 
<78> £ 3^ ^ ^^21 <a^AHloil TFT ^^'Hl TFT 

<^1^^ ^ H^^l^^Bll- S.^]^ 7lli^:£oli:l-. 4^ S. 351 «1-^ H^^l 

:f^Bl ^ ^± ^^sl S.'^lt!: ^^£.^1^^. 

<79> :£ 3 :£ 4^ %S^>^. TFT ^-^'i(30)^ H^^l^iiEl (Thin Film 

Transistor, TFT;40), TljolB e|-^l(gate line;50), ^°]^] ^9lidata line;60) ^ 

^^(pixel electrode;70)^ 
<80> -S^^X^l^^lSl ^^^7} 1024 >768 'U H^^1::!^bK40)^ TFT ^^4. 

^^(20)^ i^-f-«ll 1024 >768 >^7]\7} nflEBi^ ^^l-^S. ^^^^cf. 
<8i> H 4^ H^^liEi(40)^ TflolB. ^^(gate electrode;42) , Tllol 

H ^"^^(gate insulation film;43), ±.Sl^:^ ^^(source electrode; 44) ^ ^ 

^(drain electrode;46) ^ ^B^#(channel layer;48)-^S n^^^^^. 

99-14 



1020020074478 2003/6/13 
<82> cj-Al s. 3^ TllolH el-<il(50)^ Tflol:^ ^^(42)^ ^^^sr>^ 4^<^l^i 

^ ^ofl 711<^1H ^^(42)€-oll S.^ -a^^i^. 

<83> ^o]^ el.ol(60)^ H^^liBl(40)^ ^-2.^ ^^(44) ^ S.efl<?l ^^(46)^ 

s![^^6\]A^ ^^^^tf. cflolEi el-oi(60)^ nflH^i ^Efls Mfl^l^ ^1-^ 

B^^l:iti(40)-i: ^ ^ '^<^] H^^l^Bl^ ^^(44)«:<^1 H.^ 

<84> ;g^(70)^ ^^^^ ^ ^7l^:££7l- ^ O^l^A-^ ^\^^^. 

vi[^^^}7]] ^^ ^^(70)^ 91^ Indium Tin Oxide, ITO) l"^ 

o>ol AVSl-^H Indium Zinc Oxide) ^l^l-^^^l-. ^"^(70)^ H^^l 

^BK40)^m ^>q-^ ^^^£1^, €^(46)<^1 

<85> £ 5^ ^ ^'^^ <a^Aloiloil ^1 2 S.7l^ ^^12 a-7l^oi] ^A^^ 

<86> 2 3E.71 :5a: (second mother substrate;80)^ 1600mm >1400mm^ 3.7]^ «> 

<87> ^ei^E^ ^^(90)^ H 5<^1 H^li^l'H 9X^. ^s^^E^ 

^ <^^(90)^ ^1 2 2.7l4a:(80)ofl ^c>l:£ i 7fl7l- ^^^^c]-. a>^3i*>7fl. ^e^^E-l 

"^-^OO)^ ^1 2 S.7]:^(80)'H1 6 7ll7> ^^d^x:^-. 
<88> %ei^El ^^^(100)^ ^ ^sl^iB^ c].^^^ c^-^ (90)01-1:1- 

99-15 



1020020074478 #^ ^^^>: 2003/6/13 

<89> £ 6^ ^ <a^Aloll<:Hl ^tV 

<90> ^ 6* ^Si^}"^, ^si^B^ ^^^(100)^ ^^l^E-lCcolor filterlllO) ^ ^ 

^(common electrode; 120)-^S. ^^^^i^. 

<9i> ^ei^BidlO)^ ^ # ^3l-Al7l^ ^ei ^Bl(112), ^ 

^ nfi ^3^x\f]^ ZLfl ^Bi(ll4) ^ ^ ^ Ir^ ^^-iV^ 

l-3fAi7l^ ^si €EKll6)^.^^^^^-. efl:^ ^eKii2), 

(114) ^ €s1^E^(116)^ £ 3«^1 TFT ^^^(30)^] :^^(70)5il- ^cfl 

<92> ^Jf- :d^(120)^ :5i7l ^^S. tiV^^ 

^}7fl ^^(120)^ Indium Tin Oxide, ITO) l-^ <^>^ 

^S^^Clndium Zinc Oxide) ^^S. ^^(120)^ ^^^^]aiO)^ ^^^] 

<93> 1^ ^i-S^>^, ^1 1 S.7lJa:(10)<^l TFT ^^^i(30), ^^ll 2 S.7l^(80)<^l ^e^^E^ 

^^4(100)^1 ^<^1^ TFT ^-^l-iCSO) ^ ^^4(100)5^ S^ofl ti]^^ 

^-^^^ Hfl*j= ^^^^(^^1 200). 

<94> TFT ^^^(30) ^ ^&l^El c]-o^4(100)5l S^<^1 wfl^ 
^■^ ^2fl ^i-^Hpolyimide film) ^ ^^J^ -i-5^}o^ ^^J^ Hfl^ 
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<95> TFT ^^^i(30)^ ^1 1 S-7l^a:(10) ^ ^^]^^] ^^^(100)* ^] 2 S. 

71^(80)^ ^^ ^^S. ti>^ tfl^XAuto Guided Vehicle, AGV) SE 

^ ifl^Hl -^-^^^^ «flW7l ^^V ^^-^S- ol^^cl-. 

<96> ojnfl, ;5fl 1 2.71^(10) ^^12 S.7l:&(80)^ ^^1 ^^^V^ o]-^^ ^1 1 2-71:^ 

(10) ^^12 £7]4a:(80)^ 37] 71- ^7}S\o] ^] 1 5-7] ^(10) ^ 2 2.71:^^ o] 

^^>^ ^^^'^l^i ^""^^ ^^]^^ ^^^J^>7l nfl^ojc}. 
<97> c^l» cfl^V ti}^ tfl^l-7> cfl^ 1 2.7l:a:(10) ^ 2 

2-71^(80)* ^1 1 2.7l:iar(10) ^^12 2.71:^(80)^ ^^<^1 ^«fl ^ 

01 ^A^slJl, ^oil ^«fl TFT ^^^(30) ^^^(100)<H1 ^^^^ ^ 
^, 21-^51^ ^^1^^ 

<98> olsq. ^^1^^ ti]:^<^l «fl^^^. ^1^ ^1 1 271^(10) ^^12 

2-71^(80)^ ^tb ^1 1 271^(10) ^^12 S7l:&(80)S^ ^ 

^ ^ ^71 nfl^olt:^.. 

<99> sEtb, ^1 1 2.7l:ar(10) ^^12 2.71^(80)^ ^^1 ^-f. #^ 

ti>^- «J-^o.s ^A>sl^ ^7lsq- 7)1 1 2.7l:a:(10) ^ 2 2.71^(80)^ 
^^Sl-ttc^-. ^, i^^> i^^Hl ^1 1 2.71^(10) ^ ^1 

2 2-7l:&(80)# at^^'^l -$-'^€<^l 4^ 9X^. 

<ioo> att. ^^s^i^^ii- >iis*>^ 7i^^ «j-*j=^s. 

ofl Jl^tb ^ 7l^^ «J-*j=-2-5. ^^^^ ^*S^l-7l nfl^ofl 1 £71^(10) ^ 

7\] 2 271:^(80)* ^1^* ^7}-2^^^ ^^^m ^ 91^. 
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<ioi> ol^>, tiV^^ TFT ^^€(30) ^ ^e-^^Ei ^^4(100)<^1 ^ 

<102> <Hl^^ tifl^ ^Alc^l i> 

<i03> H]^^ £ 2^] £^1^ TFT ^^€(30) £ 50]] -£^1^ ^sl^E-] 

^SflAl^ ^^i^] afl^nv ^ till^n^ofl ^A>£]^ ^Utm 

beam)* ^.S-S 

<104> H 7^ ^ 1^^^ H]^^ flfl^j: ^Ajo^l loll 1 >ll 2 3.7] 

<i05> £ 7* ^2^^}^. wfl^^(130)^ TFT ^ ^sl^^i €^ S^a-^Hl ^^^^ 

cj-ojofs-c e:|-ol5L MVnj-CDiamond-Like-Carbon film, DLO^^m-. <^lsr>, c^-old-j-S-c 

^o]3. ^1-^* "DLC ^l-^-olel- ^^}7]S. i^^^S 130* ^<:i*>7lS. 

<106> ttfl^B^-o.^ DLC ^1-^(130)* >^>-g-*l-^ <^1*^ DLC ^>^(130)ol ^7]-:^ 

^^(double bond) ^7] n^o]v]., DLC «]-^(130)^ ftdi ^/^^ ^ 

<107> oji^l, o]^ ^2:1- iq^6)i o^^ 7flS^ ^^(single bond)-^S. ^ 

^1- ^-f. €^>*^ ^7l2^o.s (polarity)* sl-c^ 

^(radical) ^^-Efll- ^^^1-. 

<108> o]9\- ^o] s^-c^^ ^J-Efll- i^*>^ DLC ^^^i-(130)<Hl <5!^^jS^l^l-^l<^l Al-g-s)^ oV:^^ 

* S.S.t}^, ^Eflo] DLC ^^(130)<^1 ^*>o^ -iH ^el-^(self-align) 
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<109> o]^ <2fl^^ ^7.}^ (crystal )34 ^-A^U liquid)^ ^^^^ 3.^ ^7]^^ 

^^^M tfl^l-^ ^f^l M-^^^ ^'^'l tij-^ <a^l-(direction factor)* ^7] 

<iio> ^ "^-^ ^]-%-^}^ DLC ^^(130)51 S^ofl el-tq^^ 

<iii> clrcfl, ^^]7} <2fl^£^ HS^^H ^(pre-tilt angle)^m-. ^^^^ 

Sel^H z^-^ ^^^S^l^^l^ ^l<^>z]-( viewing angle)<Hl ^1^4. <^1« 1:^ 

<ii2> ^7.} wi o.^ DLC ^i-Bi-(130)<^l e}c1^ ^Bfl* ^^^^ DLC ^>bV(i3o) 

ol o]^^ z^-£7> o.^ 41-^1^^ H&I^H^^ ^^^rf. 

<ii3> n^s)-A^, ^7.} Ml ^ DLC ^^^(130)^1 c^i^eflo] ^^<^1a-1 

<ii4> i 8^ ^ ^^^^ <wl^# Hfl*J= ^^1<^1 1><^1 -^^^ tifl*J= 

<115> H 8^ #^^1-^, DLC ^1-^^ S^<^1 "^^^^ tifl^*>7l ^ 

^1 1 ol^tii (first ion beam)-i: ^^S^^V^ ^^I^V ^^^^(.^^] 205). 

<117> £ 9^ ^1 1 ^^S*>^ 205)^ 7>>z 

(source gas)* ^^^^ 3l-^(^^l 206), ±^ 7>>i* (dissociation) *H 
(ion)^ ^^S^m 4^(^:^1 207) ^ o]^^ 7V^^1-^ (^7^1 208)-2-S 
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<118> 7V>il- 206)<^l^i^ <^V^^ 7>:ii(Ar gas)l- 

<119> 7l->il- tfls] ^>ci^ o]^^ ^^1*1-^ ^^^i^^] 207)^ 3.7]] s.^^^}^ 

0]-%-^}^ ^ 2500K ol>^^ ji^^ ol-g-^>^ 2 7>^1 ^^^o] A}^^^^, 

<120> ^ H>^:s1s:>7fl 7>i# 2500K C.]^!"^ Jl^<^lA-1 Sfl ^j-^ o] 

<121> 4ii 7>r^ilr ^Jflel o]^^ ^^J^}^ 207) ^l^oll^ ±^ 7}^S.^B\ 

€ 7>^3r>^ 208)ol ^^^4. ^]-Br^ 7>^*>^ 

208)^ ol^o.s«.E-1 7]^ o]^^ ^ofl ol^ji]. laVcfl ^a^^ 

<122> ojll- 1:0:|, 7}:^S.^B] ^ oj^o] ( + ) ^A^^ o>e^ o]^^ 

(+)^'^^^ ^}^^ <^]^-t ^^^1 7>^€r>7l DLC ^l-^- (-) «=g 

<123> ojofl ccj-e). o]-a^ o]^^ ^^o^ i^^ofl o^^>o^ (-) c^-A] ^«H, DLC 

Tfl 7>#^cf. olnfl, o>e^ o]^^ 7>^*l-7l ^tl" (") ^^^^ ^il^l^ o>s^ ^1^^ ^ 

<124> o]iifl, 1 ol^iai37|. w^-^^il ^5.^ ^1 1 <^1^^<^1 7fl^( aperture)* ^ 

3z|-^>£^ /sflol^r:^-. ^fl i ol^wj^ 7ll^» DLC ^>^<Hl 7fl^S^ ^ 

^4 S^^cf. 
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<125> ZL&|u|-, ojsj]. :^ol 711 ^1- -i-^H ^1 1 DLC ^^H}^ 

^-f , ^1 1 <^1^«J4 DLC ^>^i-<^l ^Afzl-iEl- ^j^*>7ll ^lol^}7l 

<126> ol^l- ol^s., £ 8^ ^a^>^, ^ ^^'^^l^i^ W>^^*l-7ll ^1 1 ol^wl^ ^ 

^ ^1 1 ^1 2 ol^ttio.s. ^^^^1-^ s^^o] ^sS^rl-(^:^l 210). 

<127> ;^1 2 ol^i^j^ 7^1 1 oj^tilo^ ^7l^<y ^ "tJ"'^-^^ 'S^^l 

?1t::1-. :^1 2 ol^tii^ ^1 1 ol^ttio] ^^i-oil -^^^^^1 DLC '^^^'^l ^^l-z^-^ ^^^-2-5. ^ 

<128> ^^1^^ o.^, ;^1 2 ol^wgo:] 7^1 1 ol^H^cl DLC ^^-^ ^>^>Sl^ S. 

^ 3lA>Z]-^ ^EflS ^1 2 ^^^^1-71 ^Sfl^ife 1 o]^^^^ SJ^^ 

. ^Jl 3lA>Zl-^ ^V- ^^^^ A>-g-*l-^ ^Ol W>^^^>C}. 

<129> oinfl, ;^11 2 ol^^jzl. DLC ^^^^j ol^^ Z^:£^ nfl^- ^^^Vr^-. <^1^ HE] 

€B2]-<^1 ^1 2 ol^^^zV DLC ^^^^^l ^1^^ 2]-£o)l ^^H ^^^7l nfl^olcf. 
<130> ;^1 2 ol^H] ^ DLC ^^^o] ol^.- zl-:£^ o°~ 90°olcl-. '^l* l-*^. ^^'^l 

-sfl;^^ (Twist Nematic liquid crystal, im^^ ^-f , ^1 2 o]^^ ^ DLC 

Ol Ol^^ Z^-:£^ 0°~ 45°ol4. ^ig, ofl^go] ^3} tifl^jr 2.^ 6fl;^o^ ;g o._ g <5l ^ 

1^ ^ DLC ^^^^1 <^1^^ 45° ~ 90°, w>^^s:>7ll 80° ~ 90°olcl-. 

<131> o]olA-l. £ 8^ %^2:sr>^. 2 ol^«]^ DLC ^^"^^ ^J^^l"^ ^^S. ^ 

^^i^C^^l 215). ^1^, %A ^£ ^ ^1 2 ol^«Jo] ^ 
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<132> oil- ^^^1-71 ^n^], 4 2 o]-^^^^ ^S-<^lfe ^1 2 cl^Hioil s.^^ <^1^^ 

7]^o_S. Tifl-f ^^^^ ^Bflol7l nfl^oil ^^>^ ^Tfl ^ 

<133> olnj], :^;^> H]^ 2 ol^aiozf p>^7M^ DLC ^1-^<^1 ^^>4^ ^^S. ^^1-^4. 

cfS^l-^i, DLC ^^1 'S^'^l ^^>*l-7l ^*fl^i^ ^^1- DLC ^1-^<^1 ^ 

711 ^^'^•l ^«S^4(^^1 220). 

<134> ^;^> ai^ afl^^^-ofl >i7l1^3:m Jl^^^l^ ^tfloilA-i DLC "^^-^ 

<i35> ^ ii:^<^l^ife 2 7>^1 «J-^o] s.^ A>-g-^ ^ ^^^l'?]:, wV^zj^l-Tfl DLC 

<136> :£ 10^ ^ ^^o] <til^^ ofl^ tiHt ^Ajojl l>ofl o^tV ti]^^ ofl^ afl^l: ^^11- 

^^]^ 7fli^£olcf. :£ 11^ H lOS^ 1 ol^wi s.^, 2 ol^ui 2.1: 

^ «J ^BA]*!: 7l]^Holi=l-. £ 12^ £ 10^ wfl^ ^^1 ^ 

DLC ^1-^^ ^^1* ^^1 £^1^ 7fl^£olT:f, 

<137> £ 10^ ^S^>^, "2^^ ^^1(140)^ 4 1 ^1^^ "ir^J £1:(150), ^1 

2 ol^ig 2.1-(160), ^7]- «3 2.1-(170). 2.-^(180)^ i^^c^-. 

<138> :£ 11^ #2:*>^, ^1 1 <^1^1j -E-lrdSO)^ ^1 1 3^1-4-^(152), ±^ 

7>i -8-^(154). ±^ 7}^^ -^^(156) ^ <^1^ 7>^ -fi-M(158)^ 5L^*bnl-. 
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<139> 1 ol^ia^ 0.^1 (;L52)^ 1 oj^ia] o. ^a^^}7] o^^fl 5]-^<^l x^^}c^ ^S^^ -g- 

^1 1 ^1^^ *>-^^(152)^ <^1^ '=g^(ion generation area), 

7>^ eg ^( ion acceleration area)-^S. i4t=1^^i=1-. 
<140> ^] 1 ol^wl ^>-f ^1(152)^ <^]-8r ^^^S -^g^*^!^ 7>^ -^-b^C 154)^1 "ii^ 

€cf. 7>i -^-^5^(154)^ 4i^7>i wll^(155)* *^}^ ^1 1 ol^^J *>4- 

^1(152)21 ufl-^oil c.>s^ 7>>i(Ar gas)!- ^^tb^l-. <^}^^ 7}^^^ ^^}^<=>] ^ 7>^^ 

DLc s^asi ^^i- ^^n^ce^^cii ^^*>i=i-. 

<i4i> 7}^ -a-^(156)^ <^1^ '^^.e-S <^>=-^ tflsl tb4. 

7>:fi -R-^(156)^ nfl o. cfoJ^V ^A^^ 7}^ ^ 9XV^, 

<142> c^l§ s-ig, 4ii 7>^i *llBl -^^(156)^ ^>^i^ 711^:^ ^^(cathode 

electrode), ^^^x:.^ ^^(anode electrode) ^ 7fl4i:^ ^ oflv^:^ ^^o)] ^ 

^^1 (power supply)^- ^ ^4. 

<143> ^^l^AS., ^^1^ 71] ^ <^fli^^ ^^^1 7>^2l- 

<?l7l-t!:^. oiofl tci-E)- o>H^ 7>i^ 7fl4i:E. ^ oflic:^ ^ 

<144> ^ cf^ o^ll- ^ig, 7>i «fl£l -a-^(156)^ «o^#s>^ 

€e1-^:^(156a), ^j^Sil €el-^H(156a)» 7l-^*m ^€ ^1-^1 (156b)S- ^ 
^^^^ €2:}-^H(156a)^ 2500K oj^o.^ 7><i^iS>H ^^>» ^ 

^€ €&l-'SlH(156a)^-^ti ^^>^ <^>S^ 7>:fisq- ^^srV^A-^ <^}^^ 7}^^ ^\ 
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<145> O]^ 7}^ o.x^Q58)0. I oj^W] s:}^^(152)^ O]^ 7>^ '^^^] ^^]^^. ^] 

^ 7}^ -B-^(158)^ 7>^ -^^(156)^1^-1 5]ol ^A^tlr <^1^* 71-^^1^ 

<^1^ 7}^ -^-^(158)^ o]^^ DLC ^l-*>^^i DLC 

<146> o]^ -H-^(158)^ ^14=1 (mesh) ^2:1- ^^fe ^^l^ 7}^ ^^(158a) ^ ^1^^ 

^i^fl ^^^^ W^>^ ^J-^l(158b)S. <^1* l-<^, 

7>>i t1]5l -H-bi(156)<Hl S]^}<^ ^] 1 ol^ia] ^1-4-^1(152)^ ^^^] (+) ^^^^ ^1^ 

7]-^ ^^(158)^ ^€ ^71- ^J-^1(l58b)^ <^1^ 7}^ ^^(158a)<^l 
(-) ^A^^ 9l7m^. o]^^ ^f-o] ^oil o^t}c^ o]^ 7}^ ^^(158a)^ 

<147> Olttfl, 71-^ ^^(158a)<^l ^7>5)^ ^^]7]o\] o]^o^ ^£7> 2:^ 

<148> olnfl, o]^ 7]-^ ^^(158a)^l M-T- ^ €^^1 <?17>5]^ ^1^^ DLC ^^^1-^ a^a^ 

#^ ^'a( implant) E)^ DLC ^^^^ S'S* ^^^^l^l^^f. 7>^ ^^(158a) 

oil 'y7l-EliS <^1^^ DLC ^1-^^ S^^l ol^ ^^1- ^^^\^] * 

tbtq-. ttfsl-A^, ol^ 71-^ ^^(158a)<^l <el7>E|^ DLC ^^"^^ ^S^^^l ^ 

DLC ^l-^-^ n^S* ^SBl7Hl ^^ol ol7l.£l;£S. 

<149> olsq. 21-;^^^ -f.^>c^ ;^1 1 ol^a] 2.-i:(150)'^1-^i ^1 1 <^1^^^ 

^7]^9l ^^1 ^^>^ f^^^l 7>^^ ^>Hflo1lA-l ^1 2 ^VAJ 2.1-(160)^ <y7>^cl-. 
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<150> 2 £1-(160)^ ^1 2 srl-^;g(i62), ^1 2 oj^wi ^aj^ -h.^] 

(164) ^ ^1 1 7>^ ^J-:^l(166) ^ ^€ ^^^1-^1(168)^ 

<151> 2 '^l^'?] ^V-f ^1(162)^ til S^^lS. :^]^^^, ^1 1 <^1^1] ^V-?-^ (152)4 ^ 

^a-^S. ^^^4. ^1 2 ol^Hi *>^^1(162)<^1^ /^l 2 ol^wj s.^i(i64)7> 
^1 2 ol^ai ^^x^ #^l(164)fe 1 <^1^«J<^1 *a^>5l^ ^1 1 -fr^a^ 
(164a) ^^12 ^^l^'^ol ^1 2 <^1^^ «J-#n^(164b)«- i^th^. 

<152> 1 ol^wl o.o3zji(i64a)^ 1 o]^^^o] ogA>5l7lo11 ^^tb ^^^^ , 

^^Hl^ ^<=>1)1>^1 ^1 1 ^«^g^(164a)<Hl^ ^11^ Si ^1 1 ol^a] 

^J-^l(166)7> ^1 1 ^1^^ 7}^ ^^1(166)^1^ 1 al-cfl 

^ ^€<^1 ^^l(168)S.-^Bl <y7>^t:f. 1 c)]^^ -^^^(164a)<Hl -i^l 

€ ^1 1 '^l^^ ^^1(166)^ ^1 1 cf^l 7>^*>^ ^^t!:i=l-. 

<153> tiV^, 2 ^^l^^ «J-#^(164b)^ #:2L ^o]^ ^ ^Afzl^ ^^1=1-. 

(164b)<Hl £^^4. ^1 1 ^1 2 oj^wi tij.^^(i64b)^ ^^<^1 ^*}<^ 

^Efls ^>^o] 2 oj^wj (164b) oil ^1 2 ol^wio] «j-#^cf. 

<154> «i 2.-^(170)^ ^ <=g^<Hl ^4^m^. ^^1^-2.5. ^^1- 

al:(170)^ ^1 2 ol^«J ^1-^^(162)'^1 ^d^m^l-. ^;^> 2.1-(170)^ 
^1 2 ol-gr^i^ ^^Al^x:f. :S;^> 2-l:(170)^ ^^>» ^^S^l^l^ 

^^^5 ^bJ(172) ^ ^^>» oi:^Al7l^ ^;^> o]^ ^^(174)0.5. ^^^^i:^-. 



99-25 



1020020074478 #^ ''^^}- 2003/6/13 

<155> :^7.} -^bi(172)^ ^e)-^H(172a) ^ ^el-'iH(172a)* 2500K 

(172b)S ^^^^t^-. 

<156> ;5i>^> olJg. 0.^(174)^ ^^1- -^-^(172)4 ti>^:a.HS. ^^l^r^-. ^;^> o]:^ 

^(174)^ "^^S -^^(172)<^lAi ^^^itb ^>-R- ^o.^ 

^^1^^-. <^11- ^^^>7l ^^fl^i ^:^} -^bi(172)^ ;^>-^ ^;^>2^- ^tfl ^^^^ 
^7H>^ ^^l(174a) ^ :S^(174b)-9-S. ^^J^cf. 

<i57> i4e1-^i. -^bi(l72)<^l>H ^^^Jt!: ^>-H- ^^>^ -B-^( 174)^.^5. 

^S.* -^^I^V'^^i 'i-^^ ^^(172)^S.^Ei o]^ 

^(174)-2-S. o]^^}^ :^}^ ^7^$] :^S.^ ^^^^ 2 oj^aio^ H^mcf. 

<158> nil-EfAi, ;H1 2 ol^ia^^ ;^>^ ^7^$\- MLy^}^\^A^ A 2 oj^ial ^ ^^^^ 

^;^>7}-^^>(valence electron)7> 3.^ n^]^ ^7]^o_S. ^l^^^J: ^^^S. ^, 

<159> ^:^} «J 2.^(170)^ -g-^fsTj-igA-l ^^^^ 

DLC ^1-^2] 3jA>z^-^ ^^^S. ^-^V^^-. ^el-^i DLC ^^1 -^^V 

^A>^>71 ^«flAl^ ^yc> DLC <^l^«fl<^> 

<160> o]^ 2-^(180)^ ^S. ^1 1 <^1^^ -SLlrdSO), 2 ol^«i ^^jg a. 

■^(160) ^ ^ 2.^(170)^: ^c}] oj^Al^cf. 
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<161> olsf ^A^^ til^^ on^ tifl*^ ^^l(140)«fl^i ^l-7l ^ ^ DLC 

ol o]^^ 0°~ 90°olcV. 

<i62> o]n|), DLC ^i-^Hi30)^ ■^^^<^] n^^ "5fl^^oi H^iH € 

7]- DLC ^>^(130)ol o]^^ 0°~ 45° 614. 

<163> tb^, DLC ^l-^1-(130)5l ^^<H1 «fl*J= S)^ ^^^o] tifl^ SLH. •5"^^'^ ^-f , ^ 

DLC ^1-^^(130)01 ojs.- zl-:£^ 45°~ 90°olT^, w>^2i*l-7l]^ 80°~ 90°oli:l-. 
<i64> til^s. ofl^^ Bfl*j: ;^j-^l(i40)^ ^1 1 ol-g:^- ^1 2 oj^Hj - wio] A^^^ 

=1^ ^o]^ 2 7ll o]>^c.^ ^^^s^H, DLC '^^^] * ^-^^^ ^^<^1 "^^l-^i 

^ ^ DLC ^^o] ol^^ ^^^m ^ ^^1 7>^sr>cl-. 

<165> ol^y-oflA-l^ Cfolo>S.c ^o]3_ f}^ «Vn|o]l a]^^ ^o^-^-^S. '^^^^ ^1^^ «j-^o. 

<166> o]6\] cfl§>o-^ £ 12«^1 ^AHlsq- ^o] DLC ^^Hl7.i DLC ^^-^^ 2- 

^-2^^ ^^1 w>#3i^l-i:l-. 

<167> ^^]^ . Hi ^ # «J-<J=1 o^S. ^ ^ ^ till ^^>7l ^ ^ DLC ^ ^^1 (190)^ ^ 

^^tb TFT ^^^1(30) SE^ ^e-i^t-l ^^€(100)<^1 h1^# <2^>§o1 «fl^ 

5]^ :5J^ 7>^?fl tti^. olnfl, <5fl^^* ul^^ aflW^l ^^^^fe ^^RV o]^ 

^2:1- ^1-^ DLC ^1-^* ^-S-S. 
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<168> DLC ^^1(190)^ ^^Bl(191), ^1 1 5-71:^(10) ^1 2 -S.7l:^(80)<>l 

oj-^vs]^ 7]^ JL^^ -^^(192), ti]:-§-7l-^ S.^(193). ^H(194) ^ €s]-^p> 

^^1(195,196)* i^tti^f. 
<169> 7]^ JL^^i -H-bi(192)^ ^^1*1(191)^ ifl^oll -H-bJ(192)^ 

oii^ TFT ^^^(30)^1 ^^^^ ^1 1 S.7l4a:(io) ^^^^^i ^^-^(100)01 ^1 

2 S-7l^(80)c>l c^l^sl^H 
<170> ti]:-g-7>>i S.l-(193)^ ^^w1(191) i^-^S. 7>i(He) ^^l-e^ 7>:ih 

(Ar), 7>i(H2). ^1^(CH4) oHl^^CCgHz)^ ^^*>^ tt^]-. 

<171> ^H(194)^ ^^wl(191)^ i^-^-* ^ 60 Torr ^^£<^1 Ir^t!: :a 

^V^l *^>7fl ^cf. 

<172> l-e^-S^^V ^^1(195.196)^ ^^tH (191)3] vfl^S ^-g-7>>i-l-ol S}-*!- 7] 

^ ^-§-^><^. DLC7> A^^as]^^ ^^1(195, 196)^ <^>=-^ 

7>il- ol^^*>7l<^] ^^^5^17]^ 7fliS. ^^(195) ^ <^flic^ 

(196) ^ ^€ ^^1(197)5. 

<173> ojsq- ^^^^ DLC ^1-^ ^^1(190) ^ ti]:^^ ofl^^ afl^ ^J-^l(140)^ 

<174> ti>^, :£ 112ofl S-A]^ w><4 ^o] DLC ^^1(190) ^ w]^^ flfl^ 

^:^1(140)^ 1 2-7l:a:(10) ^ 2 a.7l:^(80)<^l ^^l^o.^ ql7l^rl-^ ^V] 
(200)<H1 ^V^^^^ =7^ 9X^. 
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<175> :£ i2ofl ti>Sf :^ol DLC ^1-^1(190), S.^^ ^^^1(200) ^ w]^^ 

Bfl*J= ^1-^1(140)1- ^-5:}-<?l( in-line) «o>^^S ^^1^ "A^^ wfl*^ ^^^>^ 

^Atb 3.711 ^^A]^ ^ ^^1^1, 1 2.7m(10) ^1 2 a7l:^ 

(80)^^1 i:fl7l ^<^1A-1 ^"^^ofl ^<g£l^ ^ HtV ^i5i5|-^ ^^4. 

<176> <Hl^# Wfl^ -g^Hl 2> 

<177> £ 13^ ^ ^t^o] <^]^^. <5H;^^ Hfl^ ^a] c^] 2><^1 til^^ 

^ tiling: Wj-^^ ^AiSc^lCf. 

<i78> £ 2<^1 £Al€ TFT ^^€(30)^1 ^Aj^ 4 1 s.7l^(io) 5. 5<^1 :ea1€ 

^^^|l(100)<^1 ^^^^ ^1 2 -S.7l:ia:(80)^ a^<^l -^^1-^ «^1^ T^Sl- 5^^*> 
^ DLC ^^<^14. 

<179> £ 13# ^3:*>^, Hl^# <^^^ till^*l-7l ^eflx^ DLC ^1-^^ S 
€i=l-(^^l 225). 

<180> £ 14^ ^ ^^51 <til^^ tifl^ ^Al<^l 2><^1 Sl^H DLC S^'^l ^ 

<181> :e 14# %i-S*>^, ^^i, DLC «l-^-^S^ti 7l5^ o]^^ DLC "^"^ 

^ ej:^>«^ 7]-^^ ;^1 1 o]^^^o] ^^i^v^-i^:^] 226). 

<182> o]o]A\^ ^] 1 ol^ia]^ DLC "^^^ ^*>^ ^^<^l>«>i DLC ^^"^^ a^<^l 3^>^>^^ 

^EflS ^A>51^ ^1 2 ol^^i^S. €^^i=l-(^^l 227). <^H, ^1 2 ol^tii^ 1 o]^ 
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13^4 o.A}^ ^£1- 2^JL, ^1 2 wj-^^ DLC ^^^<^1 tl]^}^ 0°~ 90°!- ^ 

o.D^, ofl^^o] ^^<^1 0°~ 45°, 80° ~ 90°!- 

<183> 2 ol^^^ 1=1-^1 DLC ^^sv* *J^*>^ 3l-^<^1^i ^1 2 

^^>€ ^;=^>«J (electric beam)<^l ^l^H 4^1 ^J-^S. ^^^^-(^^1 228). , 

<184> ti]^ ncflS. DLC ^^S] S.^ci\] ^^t}c^ ^^^Jl, DLC ^^^^ S 

vc^^X] 229). 

<185> DLC ^S- ^ DLC ^1-^1-^ ^Sl-Al^cf. ^^1^ 

^;^]. ai o. DLC <=>]^^ €^>^ ^If^ T^^l: ^flH^lJl, <el5ll DLC 

yvni-o:] ^^oi]^ c]-<^ ^ e^-i:! ^(radical) ^^^fl^ ^l^Csub chain)<^l 

1=^-. DLC ^^^1-^ S.'A^] ^^^^ 2^-iq^<^1 ^*>^ ^^-i- w11^*>7lofl <2fl;^ 

<186> DLC ^^^^ ^^^1 -5^^^ «ni=-§- ^-§-7]^ <el^^^S ^#<H^7l Bfl^ 

<187> lal o]] o^sj-o^ DLC ^^"^^ S^<^1 ^"^^^ ^2i7> ^ o] ^ 

^as. ^-T-, DLC S.^"^] ^^^5)^^ till*J=-§- ^-§-71 ^ ^>5l-^ 
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<188> ufe^-Ai, DLC tifl*^-§- 2|-g-7l^ '^^^^o.^ ;^l^slol6> tb 

<189> o]M. ^^t}7] ^sflA^ tifl*j=^^ S.^^] ^-§-711- ^^^*>^ 

<>l^<=>im «fl*^-i- ^-§-711- -a-^l*}^ ^^J'^l 230). 

<190> on;^^ afl^t-g- ^^7]% ■^^]^}7] ^«fl^i, ^ ^^V*^ ^ 

<191> <^>^lc4l 1> 

<192> s. 15^ ^ "^^^ <til^# <2^^ tifl^ -M^Hl 2>^ 1 ^'^1<=^1<^1 ^^><^ ^ 

<193> «fl*j=-§- ^-§-711- <^^^^S -8-^l*>7l ^n^^. 

^^^^ DLC ^1-^^ ^floio]]^ ^^^7]m-)y} ^^51 o^, DLC ^^^Mm C-OH 

<194> ^^^711- DLC ^^^^ ^i:^ ^1^<^1 ^^*>7l ^€fl>H^ ^^7;\, ^^(De ionized 
water, DI water)* 100°C ^^S. 7>^^H ^^7l ^^S. ^>:b^ ^f^^^^l 
231). ^^7] ^>Bfl<y Bnt^ ^-g-7171- ^^^^ cfolof^H. 9} 

^ S.^^] ^^>€^(^7ll 232). 
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<195> olnfl, ^^1: 7><i^>o^ ^^7l ^J-BflS. ^^^^>^ 231)^ ^-^^1 €-^*> 

<196> <5n^^ Hfl*j:-§- 3]-g-7l7> DLC ^^■'^l ^^^^ ^l^^^l S.^^ 

^^^7l(0H-)7> ^-f . ^1<?]^ ^ ^ ^711 £lJl, 

<197> <^Alo^l 2> 

<198> £ 16^ ^ ^tgo^ <til^# Hll«J= ^Ajc^l 2>^ ^1 2 ^^1<^1<^1 ^1 

<i99> ^^7](H+)^ DLC ^1-^^^ 4^^}7l ^^^i DLC S'S'^HI 

^^1- ^^*>^ ^^'^l 233). 
<200> DLC ^^^] ^^7} DLC ^1-^^ ^1^"^! n^i7l(H+)» ^^*>7l 

^«fl^i ^^7]- -g-^^ DLC ^^^Mlfe ;^>5q>a(ultraviolet lays)<^1 ^^>sl^ t^^S 

€4(^7jl 234). 

<2oi> ^^<H1 ^>5.1^ol ^A>i^^, <:^^^ 1>4 ^-§-^><^ ^:t7l7> ^^^Stb 

^. 

<202> 11 

H2O + 0-2 

<203> ;^l-5.1^o1] o^^l-o^ ^2] ^ ^^7](E+)^ A^ti. ^fl<?l<^1^^5lo1 C-H ^2:* ^ 
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<204> 6B;g yfl^^ ^^7] 7> ^^^^ DLC ^^^^ ^^7l(H+)7> 

<206> olSif ^h:) p,]]o]o\] ^^7l(H+)l- ^^^^}7] ^^^^ 7}^i% 2500K <=>]^^ 

2500K 7>^^ ^4^^^^ ^^7lS. tflel 

JL-g:<^l ^Sl-O^ ^^ ^ n^4i7l^ ^'^tt ^^1 ^i-^ ^^^^ 

C-H ^Slr ^^^^1=^-. 

<207> <^A]o^l 3> 

<208> S. 17-er -g- <Wl^# "^^^ «fl^ ^^1<^1 2>^ ^1 3 ^^HHl ^^V*^ ^i-^ ^1 

<209> Hfl^-g- 2|--g-7ll- -^^^^^S. -B-^l*>7l ^^Ai, -^y^> Hjofl O^^C^ 

^^^^ DLC ^^5^ ^1"?1<H1^ ^±7](U-)7} ^^^4-. 

<210> ^^711- DLC "^t^^ nM<=^] ^^^}7l ^7^, ^rt* ^iil oj^O.^ 

^^^}^ ^^^<=>] 235). 
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<2ii> oj^o.^ ^^^1-71 ^sflAi^ ^^o:) o]^s\. ^-y-iicf ^<y-^ o] 

7}^-<^ ^4i7l(N-)S ^e^-^^V ^1^M#<^1 ^^iS^E^ <acH^ 

^^71^ DLC ^^^^ A-lti ^lolofl C-N ^^^nf. 

<2i2> on;g ^-g-7l7> DLC ^^^Hl ^1^<^1 ^±y](n-)7} 

<213> o^A^ ^^tb ^Alcm 1 ^A1<^1 3<^l^i^ ''A^^ Hfl*j=-g- ^-§-71011 

<214> ol^K ^ ^^^^ 6n^^ yfl^ ^Alc^l 2* ^^*]-7l 

01 wfl*J= ^1-^1* ^^^1-71^ *Vx:f. 

<215> :£ 18^ ^ <W1^# «fl^ ^^1<^1 2><H1 ^srl-o^ tl]^^ Wo'-<!^AS <5fl^^ 

<216> £ 18^ ^2:*>^, <5fl^^ tifl*j= ^J-^l(210)^ ^^1^ ^0> ^;^> 

^^-^1(220) ^ ^-^^ ^>^1(240)» i^tbcf. 

<217> clofl tH*>c^ U]^^ oV^^ H]]^ ^J-^l(210)fe 1 a7l^(10) ^1 2 2-71:^(80) 

<^ DLC ^^^^1-^ DLC ^^1(230)» ^ 
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<2i8> s. 18^ ^S^>^, DLC ^J-^l(230)^ ^^w1(231), ^1 1 S.7]^aO) 

^1 2 2L7l^(80)ol <?V^>£]^ 71^ JL^ ^^(232), «V^7l-i 2.^(233), 

(2344) ^ ^^^^} (235,236)* i^tb^-. 

<219> 7]^ Jl^ -^^(232)^ ^^tJl(231)^ ^^1^4. -^^(232)^1 ^^"^ 

ofl^ TFT ^^^(30)<^1 ^^^^ ^1 1 -2.7l:a:(10) ^e^^E-] ^^^(100)0] ^^^^ ^] 

2 2-71^(80)01 ol^5lol 
<220> «]:-§-7>>i S.l:(233)^ ^^tH(231) ^^S. ^f- 7>>i(He) 7>^ 

(Ar), 7Vi(H2). ^m(CH4) '^H1^€(C2H2)^ ^^^^ ^^"^ tbcf. 

<221> ^H(234)fe ^^tH(231)^ i-fl-r-* ^ 60 Torr ^£<^1 ^ ^^"iJ-^^l 

^cf. o^l ^-i-71-i ^1^^ 1-^1-1:^ DLC ^^-^^^ ^^^'^l 

<222> i^^^} ^^1(235,236)^ ^^Bl (231)^1 xfl^S. ti]:-g-7>^#ol 7I 

^ ^^^V^. DLC71- ^S^^Sli^ ttcf. #5l-^p> ^>^1 (235,236)^ ^f- oj-s^ 

7].^^ ol^S|.^l-7lofl ^^*T: ^<a-^l-l- ^^^jAl^m ?fl4i= ^^(235) ^ 
(236) ^ ^^1(237)S- ^^^^cf. 

<223> o]<4 ^^^^ DLC ^^1(230) ^ wl;g^ ofl;^ yfl^ ^^1(140)^ 

<224> a>ig, :£ isofl £Al^ u>s>l- :^o] DLC ^^1(230) ^ wl^^ -^^^ ^ 

^1(140)^ ^1 1 2.71^(10) ^^12 2.71:^(80)01 oJaI^^ 0.3. i:fl7l§>^ S-B.^ 
moM ^^><^ o.^ <?i^€ ^ 9X^. 
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<225> :£ 18<^1 M}9]- DLC ^^1(230), 5.^.5^ ^flHl(240), ^7.} ^ 

^>^1(220) ^ ^1-^1(240)» <?1-S^-<?1( in-line) ^^1^ ^-f , "^n 

(10) ^1 2 5.71:^(80) ol tH7l ^oflA^ ^<g-^<^l ^ ^tt ^^5}-^ ^ 9X^ 

<226> DLC ^1-^^ ^>^1 (230)011 DLC ^^-^^^l ^^^^ ^1 1 S.7l3ar(i0) ^1 2 2.71 

^(80)^ ^;^> ^ ^>^> ^J-^1 (2200)3. €i=l-. 

<227> ^] 1 2.71:^(10) ^1 2 S.7l3a:(80)^ S-^ ^ ^^1(220)^ ^ 

^ %7}^J: ^2:1- ^%^}^ DLC ^1-^1-^ a^<^l ^l-^m^. DLC 

nvo] ^Tgo]] ^s. ^ :^;<> DLC ^^^1 

S ^ A-^y. ^lo] ^2,3. ^^Al^rl-. .^^V^ ^S7> ^ ^iti- 

^1<?1 ^^^<^1 DLC s^<Hl^ «ll^-§- ^-§-71 7> ^A^€^. 

<228> -B-^1 ^>^1(240)^ DLC ^^^^<^1 ^^^^ "^^J tifl*J=-§- 21-^71 7> <^^^^S. 

<229> ^ ^^<HlA-lfe 4^7flSl -^Xl ^J-^l^l ^Ajo^l^ ^1^*!:^+. 

^ ^2:*H -H-^1 ^J-^1^ ^A1<=411- ^^*l-7lS 

<230> <^A](m 1> 

<231> H 18^ ^ ^t^o^ >il 1 ^X\cH]6\] o:]^ -^^1 ^A] ^ 7ll^£oli:^.. 

<232> £ 18^ ^^1(240)^ -^^1 ^^wl(241), 2-1- 

(242) ^ ^^1- 2.1(243)^ 



99-36 



1020020074478 ^^^>: 2003/6/13 

<233> J^^] ^flHl(241)^ ^1 1 2.7l:sa:(10) ^] 2 2.71^(80)^1 DLC 

^ S."^^] ^-§-711- -fr^l^l?l7l ^tl: ^^^^1 ^^V ^ 

^l^W. 

<234> al:(242)^ ^^al(241)£l 5>i:^S-^E-l -R-^l ^^^1(241)31 

^fla.^ ^^^m tlrcl-. <^H, S.-i:(242)^ ^#7l ^Bfl 

S. ^^^^ y}'^ -^-^(244)^ cl 4^ ^4. 

<235> S.l-(243)^ SE^ T^f^7ll- ;^1 1 2.71:^(10) ^1 2 2-7l 

^(80)011 5-*^^ HSSlS^ ^A>tbT=l-. 2-l:(243)^ 

(243a)^ S^t!:i=l-. 

<236> DLC ^i-^Ml ^l-y-^l^ 2.^(242) ^ ic#(243a)^ 

Jf-^H H-7moll ^A>^ ^^<^1 ^^H ^^^7U0H-)7> «^1<=H1 ^21- ^■'^I'^V^ 

JE. ^o]3_ 71-^ «>^oil^ C-OH ^^7} ^^^^1=1-. 

<237> A-ly. ^lolofl ^^2)-7l(0H-)7> ^l^^*^! l4sl- ^1^^ ^^^1 

slJl. Hj-^ ^:^} ^ ^^51^1 ^*>7ll ^ 

<238> <^Alc^l 2> 

<239> :£ 19^ ^ >^1 2 ^^HHl ^tt ^^1^ 711 014. 

<240> s. im %l-2:*>^, ^>^1(250)^ ^^1(260) ^ ^V^^l^ ^ 

^1(270)5. ^^^^1=1-. 
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<24i> ^^-^1(260)^ ^^ttl(261), 2.1:(262) ^ ^a]- 

2.^(263)^ i^tVtf. 

<242> ^flwl(261)^ ^1 1 £71^(10) ^1 2 32-7] 80 )<^1 ^^^^ DLC ^^"^ 

51 Sig'^l ^^^^ ^l^W. 

<243> 2.-i-(262)^ ^^tH(261)^ ^q^S-^Ei ^^ti1(261)^ 

<244> 2.^(263)^ ^1 1 2.7l:&(10) 2 2-7l:^(80)<^l ^^^t!: ^ 

^^V^cf. l-^> 2-l:(263)^ :t*(263a)^ i^^cf. 

<245> t:}^!^ ^a} ^^1(270)^ ^V^^ ^^]- *^tH(271) ^ ;^>^^ 2-l-(272)^ 

^q-. ;^1-5>1A1 S.l:(272)^ :^>^^ ^^tH(271)^ vfl-^o^j ^^^l^rf. 7.}9\^ ^a> 

S.l:(272)^ ^^7> £5L^ DLC S^<^1 ;^>^^^ ^^>^^. ^V^^l^^^ DLC 

^ ^A>^ 0-2 ^ >^^7i(H+)s ^-slAl^cf. ol sf^oflA-l ^A^tb ^ 

d^7l(H+)^ c^-olcl-s.^ el-Ola 9}^ ^i-^Hl ^^^^ ^iJa ^1014 ^-§-s:H 

<246> A^ti. ^lOlcHl ^^7l(H+)7> ^^^<>11 ^iW- ^-ll^y^ Itri^q- ^ ^Tfl 

<247> o]^ ^o] ^ ;=^1-51^^ ^l-§-^>^ cj-oloi-s-jc e}-oia ^^^^ "2^^^ 
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<248> s. 19<Hl^i DLC ^J-^l(230) ^ ^;^> ^1-^1(220)^ ^ 2V-§-^ 

oVAi <^^H1 l><^1^i ^^^tb DLC ^^^1 ^ ^^V ^^^^^S ZL 

<249> <^>*>H1 3> 

<250> s. 20^ ^ ^13 ^^1<^1<^1 ^tb ^^1* H^lt!: 7l]^£olt:f. 

<25i> :£ 20* -fr^l ^j-^l(280)^ ^^wl(281). S-l: 

(283), 2.1:(285)* 

<252> ^fla1(281)^ Jl^^ , <^ll- 60 Torr <^1*>^ ^^-^ -n-^l 

<^11- ^^^1-71 -^^1 ^flHl(281)<^l^ ^^(284)7> 

^^(284)^ ^^tJl (281)1- Jl^^ ^I-Efls -^^1^>^ ^^1 1-^* ^e] 

<253> m^l, -^x] ^:^o] ^^^o_s. -i-^ ^-f , -fr^l ^^W] 

(281)^ Jl^^ ^>#^^^<^> «}-^-. 

<254> ^^H1(281)<^1^ al-(283)ol -^^^^ ^1^^ -n-^-^S. 

<255> 3£ 20* ^2:^}^, -2-^(283)^ -fr^l ^5 ^1 (281)5. 

<256> ^± S.l-(285)^ «flsl 
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<257> ^± 2-l-(285)^ -^^EfloilA^ ^^1- 2500K jL^o^S. 7l-^£]^ ^ 

± 7}<^ ^;^fl(287) ^ 7><1 ^?K287)1- 7><l*>^n11 ^^^}^ 
^^^^1(286)5. ^^^€4. 

<258> 7><i -^711(287)^ w1-^3^*>7fl ^^^^ ^s1-ifflH<^1^, ^jr^i^ ^hV^H^ ofl4^ 

<259> 2500K 7>1^ 7l-<i -^^]1(287)<^1^ ^4i7l- ^^51 Jl, ^ih^ 7> 

<i ^7K287)<^1 ^^}^ ^ 
<260> o]^^ DLC ^i-^<^l ^^^^ C-H ^^jtbi=^-. 

<261> A-^ti. ^lolofl ^4i7l(H+)7l- ^^^<^1 ^iti- ^1^^ ^ §^711 

<262> £ 20<^1 £^1^ DLC 2.1:(230) ^ -S^> ^ ^^<S ^^1(220)^ <^^H1 

1><^1 DLC S.^ ^ ^^1- ^ ^^1^ ZL 

<263> <^a1<:^1 4> 

<264> £ 21^ ^ 4 ^Al<:^Hl 0.^1 7^^]^ 7ll^£olTq-. 

<265> £ 21^ ^2:*>^, ^^1(290)^ ^^^^(291), S.^- 

(293) ^ *l]e1 £l:(295)^ JL^t!:^-. 

<266> q-^^ -^xl ^^W1(291)<H1^ al-(293)ol <^:^^o] -^^^S. 
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<267> S. 21^ %2:.t}^ S.^(293)^ ^dL* -^^1 (291)5. ^^W. 

<268> S.l:(295)^ ^^m: ^}<^ ^1^^ ^S^^tt^. 

<269> ol^^ ^«fl^i, -n"^! ^^^1(291)31 ifl^ojl^ 

sflel S.l:(295)<5l ^^l^c]-. «l|el 2.1-(295)^ 2500K o]^^ Ji^^S. 7>^s] 
^ 7><I -^;^1](297) ^ 7><i -^^fl(297)l- 7><le}^ ^^^m ^^^^ 

^> ^1(296)5. 

<270> 7><i -^711(297)^ W>#3]*>7ll ^^^-^^oH , ^ji^ ^S^-^H^ ^114=1 

<271> 2500K 7]-<S^ 71-^ ^7ll(297)«^l^ ^±7} ^^^4. 7> 

<S ^;^fl(297)'^1 ^^rl-ci^ ^ ^^>S ^Sl^c^-. 

<272> ^]-^^ DLC ^^^^ ^^^^1 C-N ^.^1- ^^^^T^. 

<273> ^lololl ^4l7l(N-)7> 421- ^1 ^1^^ ^^li^l" ^ S^Tfl 

slJi, ^ ^1^ ^^V^l ^oii tcj-ei- o-fl^ Hfl«J=-g- -R- 

<274> <:^^> ^ l}-'^> 

<275> OJ-A^I ^T^^ ^ ^x^o^ <Wl^# tifl^ ^^l-^l 1> ^ <Wl^# tifl^ ^^1 

'^l 2>^ ^^^-^S. ^;^> ^l-§-*H. DLC ^^-<^1 afl*j=s]-7l ^t!: wfl*J=-B- 

-B-^l7]i- ^^^tt^. 

<276> o]ul], ^^1- Wjo^ ^^a- ^ '^^^ °fl^ ^ IJ- 

DLC ^^ofl ^^^^^ HEl^B z^-o|l cgej:^ nl:?!^]-. 
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<277> :£ 22^ ^ ^^<^1 ^tb ^^1- ""A l}-^* ^^]^ ^A-i:£oicf. 

235). 

<279> ol^^ 7}^^ ^flel-^l 7>>^^ <i>^^ 7>ih7l- >««1-§-^xq- 

. o>5^ 7Vi7> A>-g-Sl^ ol o.^ ^o> 2 7>^lolcf. 

<280> :^ ^^S., O}^^ 7]-^^ Cl-€- 7>i2l- S^^^^S. ^^t}?] <>]^^ 1:%^^ 7l->io] 

j7, :^ c5>H^ cf^ 1-%^^ 7>.i ^<^l>^i£ €^>^<^1 71 DLC ^^^11 

^ 7HH ^^1 ^ SZ7l iifl^ol4. 

tbi^f. ¥ ^cJ-'^^ 7>il- 2500K 7}'^t}c^ 7}^% ol^Sl-tb^. 

<282> 7>^S-^El ol^o] ^^5^ ^6\]^ o]^^ 7>^^rH ^1 1 '^l^^* ^^^S^>^ 

240). 

<283> 1 ol^wg^ ^^js^m 4^^^ ^1^^ 7>^§>7l ^eflA^^ Ol^o] 7}^S\^ ^] 1 

^o]^7^ 7}^X\f]^ 1 Afl7l^ ^] 1 '?17>*>^ 3I|-^^ V] S.^ 

<284> 5E^, ^1 1 ^1^^^ ^^^^>^ ^^^^ ^1 1 °]^'^^ ^^^<^1 

<285> 1 ol^ia]ol ^ofl^ 1 o]^^^o^ ^^^V«=^ >ll 2 

^>fe 3q.;^ol ^^McfC^:^! 245). 
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<286> ^] 2 ^>1^^^ ^^^3^1-^ °fl-T- ^^^}^. ^1 2 ol^'^^^l DLC ^^^<H1 

<287> ^] 2 Ol^al^ ^A>Z^-^ ^^t^. <>H, ^^>^^ ^^1-^ ^1 2 Ol^H] 

^1 2 o]^^^ ^^}^^. 

<288> o]nfl, 2 ^1^^^ ^1 1 ^l^^-fr ^^S. iT^^l ^] 2 ^1 ^ 

^4 o]^o] ^s.^ ^^C]-. o]^ ^1 1 <^1^«J# ^^S. 

1 ^^ofl o^s:]-^:^ ^^o] ^^^^^7] n^o]j^ , ^^^^ , ^1 1 

^^^^ ^1 1 <^1^^^ ^'^'^I ^1 2 ^^j^cf. '^l^^, ^1 1 

<289> 2 ol^«J<^l ^. ^1 2 ol^'?]*^!^ ^7\7} ^^l" ^^^^>^ 

250). ^^j^m ^^^^ ^1 2 oi^wis] in 

<290> o]s>\. ^^^^S. ^c>l^ rq-oj:^ ^o>ofl ^.g-^ ^ .^ll- 

^^Hfl^ €;^> "^n^ ^^J^H ^^^^ DLC ^i-^<^i 

^-g-Slo] DLC S^<^1 -s^^J^ H&l^HZ^-^ -^^l^l^lfedl ^>-g-€ ^ ^T^. 
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<291> <^^> ^^1> 

<292> s. 23^ ^ ^ ^1 1 ^^l^^l* ^^]^ 711^^014. 

<293> i 23^ ^J-^l(300)^ ^> ^1(310), 1 <^1^^ 

^^1(320), 2 ^^1(330) ^ U ^^^3 ^J-^l(340)# i^^t^-. 

<294> o]^ ^^1(310)^ ig-^l ^^Wl(312), i>i7l->i ^■^^bi(314) ^ 4xi 7> 

^ ^^(316)^5. ^^^^cf. 

<295> o]^ it^S ^^tf|(312)^ ^l-gr'^l ^ ^l^*!:^-. St!:, ^ 

<296> Ojnfl, O]^ ;^^rjL(3i3)- ^ ^ ^^rf ^ ^o]* 5}-^ 2iA>z^-^o.5. ^>^^8r>7lM-, 

^^If-^ ^^-^S- ^^^^ ^ 9X^. 

<297> i^VA^ (312)^1^ ^^7>i -B-^(314) ^ 7}±L -H-^(316)<5l 

<298> 4i-^i7>i -^^(314)^ <i>s.^ 7V^i» o]^ ^n](312)^ ^^S. ^^tb^l- 

. olnfl, 7>>iS o>^^ 7]-^7> A>-g-Ej^ o]-^^ HTj] Ho]- 2 7}^]o]x:\, 

<299> ;5J «1;5^11S, o>e.^ 7}^^ cfS- 7]-^^ 2|-^>2lO.S i^-§-^>7l o]^^ 7}->iOl 

j7, :^ y^^s. o>5^ 7>^^ 4^ 1-*^^ 7>>i ^oflA^s €^>^<^1 ^ DLC 
^ ^^^^ 7H>c^ '^If' ^^^S. ^Tfl 7llHm ^ t4)^ 

<300> dLi7>i ffls] -^-^(316)^ ^>h7>>i -R-bJ(314)<^l 'ir^S ^^^^ 

(3i2)s. ±^7}^. <^i» '^vs.^ 7>>ii- tbcf. 
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<301> ^i7l-i -H-b^(316)€r 7}^o\] l-5}Zin> ^^^-^r ^^7}^}^ ^fl^J^ 

<302> C]-S.7fl, 4ri7l-i «ll5:i -B-b^(316)^ 7>>:1- 250GK <^1^ 7><iBl-Oi 7>i* 

oi^S}.^>7l eji^ €sl-^H(317) ^ ^ji^ €e1-'fflH(317)» 7>^^l-7l ^€ 

^ ^^^m ^i^^^^^l (318)1- S.^^ ^ 9X^. 
<303> 1 oj^w] ^V^l(320)^ o]^ ^Ag ^J-^l(310)<^l^i 't^St]: 

7}^X\^J_tJ^, oil- ^^^>7l ^^H, ^1 1 ^^1(320)^ ^1 1 ^^(322) ^ 

^1 1 ^^(322)<^1 1 ^^*>^ ^] 1 ^€ ^■^^J-^l(324)« 5L^^Vrf. 

<304> 4 1 :5i^(322)^ ^flBl(312)^ ^V^-^.^ ^'^l^^l* ^^141 ^ 

^vo.^ ^o^ ^l^^cf. ^1 1 ^^(322)# ^14^ ^^^^S. ^l^^m ^ol^T^ 
7}^^^ 7l-^€ ol^c] -^i).^ ^ o^s.^ *l-7l ^^ojcf. 

<305> ;«fl 1 :g.^^^l(324)^ 7^1 1 :^^(322)<>ll ^7] ti>cfl ^A^^ 1 

""M, 4 1 ^7]o\] Xt[^^] o]^o^ o]^ ^£7> ^^^^q-. 

51 ^1 1 M]7]7} ^7}^^^ ^7>SlJL. ^1 1 ^^Sl /il7l7> ^^^^ 

<306> 2 ol^^ ^^1(330)^ ^1 1 -^l^^^ cf^l tb^ ^^^'l^Cf. T^^l 

^o.^ 2 ^VA^ ^J-^l(330)^ ^1 1 1 ^l^^J^ 

(retained dose)^ ^^aI^I^I ^^^a-^ i ^^-i- ^1 i i^^lii^f ^1 2 ^S^-^S. 

^^Al^cf. ^, 2 ol^wi ^V^l(330)^ ^1 1 o]^^^ #^ ^^^1 i^^i 
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<307> o]^ ^^s:]-7l ^sflAi, ^] 2 oj^l] ^^1(330)^ ^1 2 ol^wi i^A^ s.^] 

(332), 2 ^^(334) ^ ^] 2 ^€^^^^-^1(336)3. 
<308> 2 ol^ui i^A^ ^^1(332)^ ^o] lal Aj-z^ 7]^ >ll 2 oj^H] ^ 

^3 ^^1(332)^1 c:Hi^ t!: >fl 1 ^^^^ ^1 1 -R-^^(333a)7> ^ 

^1 1 <=>1^^J -^^^^(3333)^ i^'V^i^ 2 ^^1(332)^ S.^^^<^] 

«c^#^(333b)7> ^^J^cl-. 

<309> Tfl 2 ^^(334)^ ^] 2 ol^i|3 ^^1(332)^ ^1 1 oj^tii -H-<a^(333a)<=>11 ^^1 

^cf. ^1 2 ^^(334)^ Sfojol^ 0114:1 ^Bfl^ ^c>l ^^^tVcf. 

<310> 2 ^>^1(336)^ ^1 1 01-8:^14 tiVcfl 2 ^^*V 

<3ii> ^>^> i|j ^J-^l(340)^ ^;^V ^J-^l(342) ^ ^;^> 7}^ ^J-^l(346)^ ^^^^ 

^. 

<312> :^yC\. It ^3 ^> ^1(342)^ ^^^V* ^^3^1 ^j^^ ^5^-^^.(343) ^ ^S^-^ 

H(343)<H1 ^^^m ^-S^^^^l (344)5. ^]^^^^. "^i^^ ^e1-^S(343)^ 

^€^^^^U344)^-^Bl ^^ofl cq^|.o^ 2500K ^l^-^S. 7>^5l^Al ^7]-% «o^# 

<313> ^>^> 7}^ ^^1(346)^ 7}^ ^^(347) ^ 7}^ ^^(347)<^1 (+) 

^^^^1(348)3. ^^V ^^(347)^ ^^^^ 
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^ €s1-^B(343)5!f ^^^S ^^](342)<^1A-1 ^v^stb ^^]-» 

<314> ^;;^> ^1(342) ^ ^;^> 7>^ ^^1(347)^ ^^^V'fJ^l ^1 2 ^l^wi^ ^A> 

<315> ^j-^U342) ^ 7>^ ^j-^l(347)S-^Bl ^^^^t!: ^;^>«J^ ^1 2 ol^wi 

4 y^] 2 c>l^Hioll ol^o] ^7\9\- tirC]-. tc}-s1-^i. ^1 2 

<^1^^ ^^>s. ^£ ^ «J-*J=^ ^^1 

<3i6> oi«i-oil 1 ^^1(320) ^^12 ^^^5 ^J- ^1(330)^ ^^11- 

^]-^ ^j-^l(310) ^ ^^^S ^1-^1(340) AHofl 2 ol^l] 
^^1(330)^^ wfl^le>o^H -¥-«c}-*>T^. 

<317> y^] 2 o]^^ ^^1(330)^ ^Z^- 7]^ ^^1- o]^6\]S. '^^^^ 

<3i8> <wl^# yfl^ 3> 

<319> £ 24^ ^ ^^51 <Wl^^ tifl^ ^Al<:^l 3>ofl o^^>o^ til^^ 

<320> £ 24# ^S^l-^, TFT ^^^i (30)^1 ^^^^ 1 2.71^(10) €&i^E^ 

>i(100)ol 2 2-7l^(80)<^l ^]^^- ^-^^^ Hfl*J=*1-7l ^^^i, ^1 

1 S-7l^(10)Sl TFT ^^€(30)^ 2 2.71:^(80)51 ^ei^E] ^^^(100) 

^ a'S^fl^ ^1-^* ^-^^^V^ ^^171- ^^^^i^n 255). 
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<321> H^-n^^ ^^^^m 4^^^ 'S^l^ ^^Hl ^1 1 :£7l^(10) ^1 

2 £71^(80)^ ^^Efl<^lH ^^^^ Wf^^srl-Tll o>l-sli 

<322> >a-EflS- ^] 1 2.71^(10) ^1 2 2-7l^(80)<Hl 

* ^^^^>7l ^^flAi, ^ ^3^1^ ^^<^1^ ^^(SiH4)7Vrfi ^ 7l->i7]- 

ci>#35l^ ^Bl^^^l ^A^€^-. <^>l-5li ^El^^ ^1 1 S.7]^(10)9] TFT ^^4(30)^1 

^1 2 £71^(80)^ ^si^^i ^^^(100)5^ ^^^o] ^rg^b ^^Vl-^Jli 

<323> 1 2.71^(10) ^1 2 S.7l4a:(80)'Hl ^^^^ ^ ^1 1 2.71^(10) 

2 H-7l^(80)<^l^ wfl^^>7l -5^^ till 1-71 # ^^^^>^ 21-^*^1 ^ 

«S€t:l-(^^l 260). 

<324> <3fl;^^ all^l: 1-711- ^Aj*}^ ^^^^ ^>BflS. ^311^ ^^o]] € ^1 1 S.7] 

^(10) ^^12 S-7l:&(80)Sl K^d^ ^^^1» ^^^^l^. 
<325> oVB^-ol ^^^^ 4 1 2.71^(10) 2 2.7l:^(80)<Hl ^^^1» ^^*V7l 

^71- ^§51 Jl. #^^s^i.^(cF4), Bs] 1-^.2. si^mcCHFs) ^ -ar^i^ 7]^ ^-§- 

<326> ^^1-^ ^] 1 2.7l:sa:(10) SEfe ^1 2 2.71 :5a:(80)<^l 4^1 fe^^^^l ^<^1^^1 ^ 

^^#-8: ^1 1 2-71:^(10) :^1 2 2.7m(80)<^l ^, ^± S}-^ 
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#3)- ^Efls f^^sl^l ^Jl, ^(island) 

li:^ 2l-^#* ^^^S. ^^^t}^ ^^^^ ^£^1 ^^^^ ^ 

^^'a;^}(HemiSpherical Grain; HSG)* ^^^^ «fl ^^^^l^l^l ^ 

(seed)^ 5-*^^!: (scattering)*}^ -^^Vt!: '^l^i^^*^! ^^V*^ t^^^ 

^ ^><^H1 Wfll^ ^ Si^ -a-^l*>^ 

^o]^ ^ 10A~ 100A^£7> tb^V. 

<328> ^tlr, «o^*^^ ^^^^ ^^1-^ ""o^^^ 5^^^ 

<329> S. 25^ ^ ^^2] <Hl^# flfl^ ^^Ic^l 3>oil o^^}c^ al^^ «<]-^-^S 

<330> :£ 25* #^*>^, ^J-^1(369)^ ^^^1- ^^1(360), ufl^ 

-§- 1-71 ^J-^l(350)» 

<33i> w]-Bl- ^^1(360)^ cf^l ^1-^ Hi (361), ^-§-7>i ^j-^K362), 

#El-2:P> (364,366) ^ Jl ^^^H(368)^ 

<332> ti>-§-7>:i ^>^1(362)^ 7>^, 7l-:fi ^ ^^^^} 7}^^^ ^ 

^^Bl(361) tfl^S ^^t!:^. 
<333> l-2l-^TJ> ^^1(364, 366)^ 7fl4i:= ^^(364) ^ o^bc^ ^^(366)^S. 

SlD^, ?fl^^ ^^(364) ^ <^fli^^ ^^(366)<>11^ ^2l-^i^> 7}^^ *1-71<H1 ^^tb 
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-^^l7l7> 7]-^ ^ 7>i:^ #5l-^T^> ^^1(364, 366)<HlAi 

<334> :£ 26^ ^ <wl^# -^fl^ afl^ ^A]c^l 3><^1 ^^]-«^ 2.71 ^<>11 

<335> £ 26^ #^3^1-^, 1 S-7l:^(10) ^1 2 S.7l:^(80)^ ^^^'^1^ ^?]: 

^ 7>ioil oj^l-o^ ^^tV <^>^3Jli ^S]^ wi-^H365)ol 

<336> s. 25^ T^l^^ 363^ ^^^^^^1 ^1 1 2-71^(10) ^12 2. 

7l^(80)ol <aAl^o.s. cflyl^V^ S.E.^ ^^o]t\_ 
<337> £ 25» #2:^>^, tifl^-g- 1-71 ^j-^l(350)^ cl-^1 ^^tJl(351), «]r^7l-:ii 

-B-bi(353), «V-§-7>i -B-^(355.357)# i^^Vcl-. 

<338> ^t3l(351)^ ^l-^^l ^^^^ ^1 1 2.7l:Q:(10) ^1 2 2-7m(80)<^l S.^ ^1 

^. ^^fl» -R-^m^^. ¥^ ^^^^ ^^tb o>l-2l:^^ ^Sl^<^li=l-. 

<339> ti}-§-7l-i ^^(353)^ ^^ttl(351)^ 1^-^^ «]:-§- 7>>i# ^^t!:^. ^-§-7>^<Hl 

^^}^ ¥^ "^^^ S.'^o]]^ ^± ^^^l7> ^^^^1^. 
<340> s. 27^ 2. 26'^ :f-^«l-^Sl iL^ofl ^^^l7> ^^^^ :2a1^ jfl^^JEolcf 

<34i> i 27# ^2:s:>^, H]-^ ^^^1(358)^ ^j(island) ^^-i: ^^"^ , 4^^1171- 

^1-^(395)<H1 tflsrl-c^ ^3] #^^1(358)^1- 
^^^1(358)^ A>oHl ufl^l^.^S.'i*! ^i-^(396)<^l cflsl-*^ wM^nl-. 
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<342> o]M. ^^^1-71 ^^■'^ #^^1(358)2^ ^o]^ w>^^ ^1-711 10 A ~ 100 A ^S. 

<343> ti]--§-7>i ^"t -^^(355,357)^ w]:-g-7|->il- wV-g-A]^ h]-^ ^^^1(358)* 

. oil- ^^*}7l ^«flA-l tiV^7>:i -B-b^(355,357)-a: ^cl-^<^l^-1 ^^^^} 

^Bfls. 71141^ ^^(355) ^ <^fli^:E. ^^(357) ^ ^^^^} ^€ 

<344> l-el-S°> ^€ ^^1^ 711^^ ^^(355) ^ <^Bii^ ^^(357)21 X\.o]6\] 

<345> olsi}. ^^^^ -^n;^ tifl^ ^^1 (350)<^1>H ^^^1 

(358)1- ^^j*V^ ^ojrf. -^^1(358)1- ^>^Vo.s. ^12:3^1-^ 7]^ 

■B: ^ ^n^^ ^^^SJ^XHemi Spherical Grain; HSG)^ tcfl 

^J^^l7l7l ^(seed)^ ^"^^ ^iS. (scatter ing)^>^ -^^>tb 

<346> ojo^A^, :£ 1^ ^S3^>ia. ^] I S.7]^(10)^ TFT ^^4(30)5] S.^d\] al^^ wj- 

^^S. tifl^t ^ >H1 2 2-71^(80)^ ^ai^Ei ^^^(100)^ S^<H1 ti]^^ 

^S. ^^-^ tifl^ ^ ^<^1^ ^1 1 S.7l3a:(i0) ^ 2 a.7l^(80)^ ^^1:2^ ^><^ 
7]^* ^^^^^m 4^^! ^*5^4(^^1 300). 
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<347> ojnfl, ^] 1 S.7l^(10) ^^12 S7l^(80)^ =t^^ cfl^V SE^ 

^-i- cn^H1 ^ ^ y]^ 

<348> 2:^71^^ /fllS^>7l Wj;5^1) s]-^^ 1 £7l:a:(10)<Hl <H H 1 7^ 

^ TFT ^^€(30), ^1 2 2-7l^(80)<Hl TFT ^^^(30)3^ Jfl^cfls. ^^1^^ ^ 

^^(100) ^ <^i^ ^>M-<^m ^^s:]-7i ^tt ^^^*>^ ^^^'^m-c^^i 

305). 

<349> ofl:^ ^V^q^ofl ^^H ^sl-s]^ ^^1-^ ^ ^1 1 2-71^(10) ^ 

2 2-71:^(80)* ^^^l7l^ ^^1-1-^* if-^Cf. 3]^<^1 tc) ^^J-O.^ 

^^^(100) ^ TFT ^^^(30)2^ <>ll^ll- ^l^H 
<350> on;^j 5ffl:^i7l- ^^^^ ^J-^<^l^i "^^^ ^-^^^ ^^1- "S^^^l 

cfC^;^! 310). 

<35i> a^2r> cif>^^ ^^^>^ 3f^^ ==r^^>7l -^l^ll^i^, ^llrSllol^ -^oj] 

^*>^ Sl^>c^ l:ei^>^ sgig^ ^ TFT ^^^(30) ^ ^E-i^B^ ^^^(80) 

2] A\o] ^:^oi ^ 7^ (cell gap)^ "5^^^<^1 -tl:*^!:]-. 

<352> on^ 5ffl^ofl o]3rH ^^<=Hl ^^*>^ ^-^^ 

<353> oM^ xJi\^6\] <M:x^o] =^ 5)0^ ^^S^i^, ^l-HfloIjA-^ 1 £7] ^(10)^1- 

^] 2 5-71^(30)^ sfir^il- ^7]\S. <^^^^ o]^, :4 i S.7]:^(10)^ TFT ^ 

^€(30), ^ 2 2.71:^(80)^ ^^]^^ ^^-€(100)^ <^]^- LCD ^^^(LCD 

unit cell)ol&|- ^^-7]^. 
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<354> LCD ^^^^] ^^^^ ^1 1 S.7l^(10) ^ 2 2-71:^(80)^ t!i\7]<^^ ^^^]^^ ^] 1 

^l^V «oi-^l^^. LCD ^5:^€<^1 ^1 1 3-71^(10) ^^12 S.7l^(80) 

^ 1^7] <a- ^^BfloflAi ^1 1 A]:^ :^oV «j.^]^>^ TFT ^^-fiOO) ^ ^S^^E^ cj-^-t 
(80) AVolofl ^dl^c-fl ^ ^"^^^VTfl iS5ll-£^V7l ^^<^lnf. 

<355> :zeiM-, ^-fl^j^ € ^il ^ ^1-^ ■i-<Hl 2l^H. LCD ^ 

<^a^ LCD ^^^i^ ^1 1 ^]Zto] ^s^^o]^ ofl;^^ol ^^^1 

LCD ^^^21 :5i^2^<>ll o«^ol ^^^] ^-^ ^^^o] ^ 

<356> ols). ol-^s 1 2.71^ ^^12 S.7l^o] <>|^-i:Sl ^ ^1-b11<^1a-1 ^sfl l 

^ ^7fl o^^^ ^^^^ ^^^^S. ^ St!: 7W 

<357> <ofl;<^ eg ^ «j-i^> 

<358> £ 28^ ^ ^^^^ ^a-^ s^lt!: ^^i£<^1tq-. 

<359> i 28^ o]-^ ^<^-i: ^^}t}7] ^n^l^ ^] 1 S.7l:^(10)^ 

oll^i 1 2.71^(10) ^ ^-^^^^ ^Sf^V^ ^] 1 ^^5^171^ sf^^'^l n^*S€i=1-(^^] 
315). 

<360> 1 -3^^^ ^4*>^ 4^<HlA-l 1 Cf^ 5}-^ 2 ^J^S. ^ 

^ /HI. 2 2.71:^(80)^ ^t}c^ ^^S. #A>^cf. 
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<36i> on^ c^_^ cg<^^ ^^my] ^tflAi, ^] 2 S.7l:^(80)^ ^1-^<^1^ ^1 2 

sf^^o] ^sJ^cfC^T^l 320). 
<362> i:!^]^^ 2 «^>^SZL ^Bfl«^l^i ^^1^ ^S. ^Bfll- olpjycl cflo] 

wlJl^cfC^Tfl 325). 

<363> ^1 2 o]xi]7] C-flolEi ^ Cl]olEi7> ^-^^ Cf^r^ll- ^4(^^1 330), 

7l§ c-flolE-lsq- olDl^l t-llolEl7l- ^^^>^1 , ^-^^o] LCD ^,1^1 

^J-Bfl<HlA^ tfl7lt!:cf(^7j1 335). 

<364> <y-^ <^'^ol ^711 s:>^ LCD ^^-i^ ^^<^1 Si'^'A 7><y-^o.^ 

^ o]^^ LCD ^^^^1 "^^^ ^H«llJE.Al7l^ 7>3-*>^^-. 

<365> LCD ^^^i<HlAi -^fl^ ol-:^ c^<^c>] ^ o.ig , >tfl 1 S.7l^(10) ^ ^1 

2 S.7l:^(80)4 <H^^l:Sl ^V^c]] A>-g-^ ofl^^ j^^^o] ^^^c^-. 

<366> <6flxg <^-Jg <%c^ ^A> ^til> 

<367> c]^>, <^-% cg^^ ^Al.€:>^ ^rf ^^12^ o.^ ^^^>id Cf^^ ^4. 

<368> i 29^ ^ -ir^S] on:^ oi-:^ <^ ^ ;aA> <3l^X\<^\^ S^] 7ll^iol4. 

<369> :£ 291- ^2:3^>^, "SJj^^ ^ ^ ^ ^4^1(370)^ no]^ ^ 

^1(371), -B-\^(373), t:1^Bl(375) ^ -e-^(378)-9.S. 
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<370> ^^l^o.^, uflo]^ ^^](37i)^ «fls1-olH -B-bi(373), "A^^ 91-^ 

(375) ^ aliU -H-^ (378)0] ^^Is]^ ^l^W. 

<37i> H]iol>^ s.^l(371)o^ S^<^1^ «-^5l-olH -^^(373)<^1 ^^^l^Til-. -^bi(373) 
^ ^1 1 ^(374a)^ ^^^jS^l^lfe 4^71] Si ^5.(374), ^H(374)» ^^^-7] 
-H-bi(374b)<^l i^^cf. 

<372> tiJ^el-olH ^^(373)^1 ^J-^<H1^ 3.7]^ o]^ 0.^^(374^)0] ^^j^cf. 

S.7]^ o]^ -^^(374c)^ ^S. o]^^^ ^ 1 S.7l4^(10) ^ 2 S.7l4a:(80)^ Hfl 
<il>i ^^1(371)^ S.^ ^ «flol>^ ^^l(371)S.-^Ei 9lS.^ tbi^. £71:^ o]^ ^.t^ 
(374c)^ ^o]^ s.^](371)o] ^igoi] <^^^ yfl^l^ ^^^(3^^^) ^ s-e-l (374d)l- ^^^]- 

^ -a-bi^S ^^^€T=f. ^M, l-e.^(374d)<Hl^ 1 S.7l^(io)o1 ^^^cf. 

<373> on^ oi_^ r:]^B]i375)^ «flefolH <^ 'Sl-sl (373)Sf p>^:e.^ ^ofl 

^^l^cf. ^. ^^BK375)^ ^] 2 3.7]^(80)3]- n>^a.£4 ^^l^cf. 

<374> on;.^ <y-^ cg^ c]qEi(375)^ 1 ^(374a) # ^J]^^ -f-^l-tV ^^S. ^^^^^ 4 

2 ^(375a) ^ ^1 1 ^(374a) ^ <a-^ -f-jq-t!: ^1 3 ^(375b)^ S.^ 

^n^^^. ol°fl, ^1 2 ^(375a) ^^13 %(375b)Sl 2 ^(375a)2l- 3 ^ 

(375b)sl ^£^>, ^-^ ^^l^tVcf. 
<375> ^^*>7l ^sfl^i, ofl;.^ <y_^ tqEflE^(375)^ ^] 2 ^(375a) ^^13^ 

(375b)-i- CCD T'V^le]- (Charge Coupled Device camera)'^ ^<^1 w>^^*>i^. -5^^ 

cH_^ cg^ i^^B] (375)^^1 Sl^>o^ ^^^.^^ c^;^!^ c-flolEi ^EflS. -R-M(378) 
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^ c-flojBl ^i^J- S.^(377)<^1 °1^>. ^-^^ 91-^ i^HdiEK375)<Hl ^^H ^ 

^Stt i^^l^ tll^^lBi* 1^^^ tflolEK detecting data)^ ^^}y]S. 
<376> Hlja o.x^(376)^ LCD ^ '^-^ 

c^^ c]^EK375)o11 Sl^H ^^<§^ 7l§ c^^^ fll<^lB-l5q- c]^^ c-llolE-1* tilJStlrCl-. 

<377> olnfl, Wlja B1]7^U|^^ 7l§ ^ ^ tfl ofl ^ 3 ^(3755)^^1 «lj ^^V^ t^]o]lE-] 

^ i^Sl^l ^Jl, ^] 2 ^(375a)<>ll ^fl^^V^ c11<='lBl^ol ^^slZL, ^o]b\ 

^1 2 %(375a)<^l ^^^V^ djolE^ ^ >ll 3 ^(375b)<^l ^^^>^ t-ll<^lB^7> 

<378> 6\]M. ^o]^ wlin o.^(37Q)o. t-ilolEi ^J- S.l:(377)'^l ^-l^l-^ c]^^ tflolE^^ 7l 

§ tqei^ cflojEil- s.%^}<^ ^^^n<^ ^J^S. wlJil^cl-. ^^l^^S, -B-^(376) 

LCD ^^€^1 "2^^ 'S-^ ^^5^>^1 ^-^^ ^^W. 

<379> til-ig, til in. -^uj(376)^ 5L#^ ^o]B\ ^ 71^ 1^^^ CllolEl7> 7] ^^^^^ 

^^M- ^S. ^^l^M 1^, LCD ^^^<H1 ^-^ '^g^^^l ^^Stb ^-^S 

<380> LCD "^g^^ ^^>7l- f^^^ ^. 7l^^ ^2] -^VEflS- 

tiV^ ifl^> ti]:^ cflxH ^^><^ «o^«J=AS ^^]^ ^^^S. LCD 

<38i> <wl^# LCD ^^^i ^^V «J-^> 
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<382> t!:^, i 1^ #^^1-^, <2^^^o1 ^^^^H ^^5)^, LCD ^^^^ ^1 1 

S.7l^(10) ^ 2 S.7l^(80)-^^^E^ ^^^}7] <^]^'^] LCD ^^^i^ "^^^ ^^>^}^ 

s^^o] ^^€^-(^^1 400). 
<383> o]^ wj-i^^ ^Efl 1 3.71:^(10) ^ 2 3-7] :&(80)<^1 ^, 

^1 1 2.7]^(10) ^^12 S.7l^(80)^S.^Bi LCD ^]2i^ LCD ^rfl^^ 

^^>^m 3.?]] ^1-^51- ^cf. 

<384> o]^ ^^*>7l ^SflA^^ >il 1 S-7lJ^(10) ^^12 £7l:^(80)-^S.^Bl LCD ^^4. 

^ ^Bl^H -^o^EfloflAi LCD ^^^^ ^^>«fl<='> 

<385> ne^M-. ^1 1 -£71^(10) ^ 2 3.7]^ (80) J^S.^^] LCD ^^^fi^ ^s]^>^l 

LCD ^^^^ ^A>^>71^ nfl^ <^^cf. ^Ife ^1 1 2-7]^(10) ^ >11 2 ^7]^ 

(80)^ ifl-^<^l LCD ^^^^ ^S. "^an^^] ^^1^1-71 t>11^<^li=f. 

<386> ^ ^^<^l^i^ 1 S.7l:&(10) ^^12 S.7]%m)^ ^^<=H1 ^^^sl^H LCD ^-^^ 

* ^-^^}^ 'y^^'^^] tfl^H ^^1- <y7>eH LCD ^^^^ ^^l-^>^ 

<387> s. 30^ ^ ^1^^ LCD ^*>*^ LCD ^^V^V^ 

<388> ^ 30# ^l-2:^>^, ^7-1, 1 2.71^(10) ^ ^1 2 ^71:^(80)21 \Jj\^d\] B]]^]^ 

LCD ^^^^ n^^^>7l % ^^(photoelectric current )<^1 ^^St!: ^ ^ 

TFT ^ ^Bi^Ei ^^^c]] ol7>^}^ 321-^jol ^^^4(^^1 410). 
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<389> ^ TFT ^ ^^^'^'ll ^7l-3rV^ 4^^^ ^ -^-S* 

^^^5^ ^1 1 ^ ^^1- £ 3<^1 £^1^ TFT ^^^i(30)^ TllolH 5^-^(50)<^l 917}^} 
^ A 2 ^ TFT ^^€(30)^ t-fl<^lBi e|-ol(60)ofl <y7Hl-fe 31)-^ ^ 3 

^ :£ 6<Hl ^&|^E-i ^^^i(ioo)^ ^^(120)<^1 

<390> -^£1- ol-g.^>c^ TflojE 5l-Ol(50)<^l 91^}^ 4 1 ^ ^flolH B^-^ 

(50)^ :^-1*J-<^l ^1 1 ^ ^"^-^ ^^^J^l^cf. ^M, 41% ^"a-^ 2 7flsl 

t^, ^1 1 ^ 37]^ S. 3<H1 «vni. H^^l^Bl (40)31 ^fl^f^(48)* ^-^ 

<39i> ^ ^ii- ol-g-*}*^ £ 3<H1 cflolE-l el-o] (60)011 tl7>^ ^12^ 

z]]o]B] el-'?i(60)^ ;^-l*J-<Hl si«-H ^12^ ^^S^l^icf. <5l«fl, 2 ^ ^ 

2 7fl5l c^jolE-l e)-<el(60)oll -g-AHl 7>t|1^l7li4 ^1-1401 cfloiE^ el-<a(60)<^l ^ 
^ ^4. ^12^ ^^ofl o^^}c^ ^^S^ 4 1 % HSH^liBl(40)^ 41-2.^ 

^^(44)ofl <^l7>^cl-. olnfl, 2 ^ tfl^iH ^^1"^ ^^*>7l ^^fl^i fflojEl e^- 

<392> ^ ^a. c^l-g-^l-O^ £ 6<^1 SA] ^ ^e^^E] ^^^i(lOO)^ ^-f- ^^(120)o11 

9l7}^ 4 3% ^-i- ^^(120)^ Jl-B-^V ^-l^^oil ^^V'^ ^13^ ^^a-^ ^t^^^l 
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<393> olnfl, ^11^ ^"y-^ TllolB e]-ol(50), ^] 2 ^ ^"y-^ S.^ ^<^]^ ^91 (60) ^ 

^13^ ^'a-* ^^(120)<^1 9l7}^^S-^ LCD ^^^1 wfl^l^ ^ 

<394> olrtfl, LCD ^^-i^ ^1 1 2.7]^(10)-^S-^E^ ^ ^ 2 2.71:^(80)^ 

c^i^eflo] til]<iol <3fl^^ ^^12 £7l:a:(80)^ -f-^ft!: ^ ^fl^H '^^o] 

<395> ojufl, LCD 'a^^ 1-^^ BflrfiH '=g^<^l ^*><^ ^>^>^4(^^1 420). 

<396> LCD ^^^^ "y^^ ^ 1-^^ ^>^>^ LCD ^^-iS-^Ei t^^^ CCD ^Hl^l- 

^o_s. z]^^^.c^ cii^iEii- <^i-§-^h ^^^^^i-c^^i 430). 

<397> OjojAi, CCD ^c^] 9]^}<^ ^ ^.^o] LCD € ^ 

LCD ^^^^ c>^J ^'S^l T^«S^i=f. 

<398> o]^^^ H]^^ LCD n^-^^H LCD 'y^^ ^ 

^1 1 £71:^(10) ^^12 S.7l:Q:(80)-^S-^Bl LCD ^^^^ ^^^>7l o]^6\] 
^c^^ LCD ^^^}7] ^^olrf. 

<399> <wl^# LCD ^^-i ^^1> 

<400> 3E. 31^ ti]^^ yj-^-^S. LCD ^^l-^l-^ ^^1^ 7)1^5.olcf. 

<40i> i ^S^V'S, LCD ^^1(380)^ wflol^ ^^1(390), ^ ^ 

^7]- ^J-^l(400), c^i^eflo] ^^^^V^l(410). ^^^E.UA20) ^ ^^l^H 0.^^(430)^ ^ 
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<402> wflcli s.^] (390)0]]^ LCD ^^-t^l ^1 1 -2.71:^(10) ^^12 £.71^(80),^ 

S. ^^^^ 2:^ 71^0] S.^ ^ oiS^ 
<403> :^ ^<a- oi7]. ;3-^l(400)^ i^f^l ^^1 1 ^ ^"S- ^7> (402) , 2 ^ ^<a- <^l7> 

^^1(404) ^^13^ ^<a- ^7> ^^1(406)5. 
<404> ^11^^^ <?17> ^^1(402)^ S. 3^] LCD TFT ^^^i<^l 

^1<^1H £1-^(50)^1 ^1 1 % ^^^-(4023)^ <a7H>^ B^^l^Ei (40)51 ^fl^ 

#(48)^ ^m^f. olnfl, ^1 1 ^<a- ^7> ^d-^l(402)^ 1 7fl^ TflolH ^91(50) 

<H1 ^1 1 ^ ^7H>7lM- ^ol:£ 2 7flS] 711o1:e e}ol(50)ofl 1 ^ ^oj-^ oly].^ 

<405> 2 ^ ^7> ^^1(404)^ H 3<H1 S.^]^ LCD ^^^^ "^^^ TFT ^^'t'^Hl 

S.^^ e|-^(60)<^l ^] 2 % 'y7HH , ^^^]^^U0)^ ^ 

^(44)<^1 ^12^ 4^0-0] oi7^£]£S. 2 ^ ^^^-^ TflolB e1-^(50)o11 ^7^ 

^1 1 ^ ^"^-^1 ^*]-c^ H^^liBK40)^ ^efl<$I ^^(46)* ^-n-^>^ s)-^ 

(70)-^S. ^7>^x:f. 

<406> ^] 3 % «y7> ^^1(406).^ :£ 6<^1 H^l^ LCD ^-¥-^ ^si^B] 

-t^ ^^(120)^11 ^13^ ^7}*}:rf. ^^(120)^^ ^lA^ 3 % 

^'a- ^ 51-^ ^^(70)^^ ^7}^ 2 ^ ^SJ-^ LCD ^^^t*^! ^ 
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<407> ne-m. LCD ^^^<^] ^^^^ *:4^V^ ^^*>^1 ^1 1 ^^1 ^1 3 ^ 

^'a- 917} ^V^loll Sl^Vc^ <5!j^^ol «fl<g^ LCD ^^^^^ ^J-Bfll- ^^^>7ll 

<408> xq^i^eflo] ^^^^J-^l(410)^ LCD ^^^^ ^Bfl# ^ 

^1 1 i7l^(10)^^-^Bl ^^12 S-7l^(80)^ *5!f^l-^ C^^il-E^lol 

(411)# ^^tlr^-. 

<409> v]^^](420)^ r^^l-eflol (410)<Hl ^a5^>o^ ^] i 2.71:^(10), 

^^12 2.71^(80)* tfl^H ^^(412)# t:^^ti(420)^ <^>^^ZL ^ 

r]^B\i420)^ EfliH <^^oH412)* c^^l^ ^^flo^ dlolE^ 

<4io> ;^]o] ^X5j(430)^ rq^il-eflol ^^^^^1(410) ^ ^ ^'y- ^7> ^^1(400)<>11 

<^ LCD ^^^^ ^-^ alJS^H ^^V^>-4. 

<4ii> s. 30 £^ £ 31<^1 w]^^ LCD ^^V ^^^I'^l ^*>^ LCD ^^^^ 

<a=^ l-^'^l ^^51^, 71^^ ^^l ^ns. M]^]^ ti>^ cfl^V 

^-^ tfl^V'^l ^*><^ ^ 71:^9: ^ <y=# LCD ^^^^1 ^^^^ ^ 

<412> <^^:^ -^3}- ^al> 

<414> £ 32# ^3:^1-^, ^«1(440)^ ^o]^ ^1(450), i o^^ 

^1 5.^(460). ^1 2 ^^^1 5.^(470), 1 2.1-(480). ^1 2 ^>#^ 3. 
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^(490), ^] 1 ^S. S-^(500) ^^12 iH^ JS.^(510)^ 

<415> tiflol-i, s.^](450)^ 1 o]^^] 2.1-(460), ^1 2 <H^^1 2-1: 

(470). ^1 1 2-l:(480), ^1 2 ^>#^ 2.^(490), >ll 1 S.l:(500), 

^1 2 r^iH^ 2-^(510) ^l^tlri^. 

<416> Hljoj-i s-^^](450)^ <a^Alc^l^ ^^^^1 ^1-^ ^^^^ ^^1^. ^H, wll^l^ ^^1 

(450) # ^ol7> :<a wj-*j=^ £ 32<^1 ^2]^ w>5q- ^o] x «o>*j=, ^<^l7> Y 'g- 

<417> Hflol^i ^^](450)o11^ 2:^71^ SDl(520)7> ^^l^cf. 2:^7]^ S.c1(520)^ 

o^A] A^x^^ y]^^ LCD -MWlollA^ <y:=/«.^^cl ^AV^ S^7l^o] 

<418> tb^, tiljoli ^^U450)<H1^ 7]^ ^Cl(520)^ o]^^ ^c]] i ^^:sQ- 

S.t:i(530) ^^12 S.i:H(540)7> Y ^ afl^l^^-. 

<4i9> ^511 1 si::i(530)<^l^ 2:^71:^2] 3.7lsq- cfl-^^ aL7l» ^JI, TFT ^-¥1 

<420> s. 33^ ^ ^tl: ^til<^l ^>-§-5l^ ^1 1 -£^1^ 

<42i> s, 1 ^^(534)^ 1 ^#(531). ^1 1 

(532) ^^11 AlE(533)^ ^^^^cf. 
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<422> ^] 2 (540)011^ 2i^7]:s^^ 3.7]^ tfl^tb 3711- ^Jl 2^^7]^ 

o] ^£i^E^ ^^^^1 ^^l-S]^ 2 €^<^1 4^ nfl ^c}. 

<423> H 34^ ^ ^^oll ^wlofl A>-g-£)^ ^1 2 IEa]^ 

<424> s. 34» ^^i^V^S, 2 ^^(544)^ ^1 2 tiflo]^ ^#(541), ^] 2 

(542) ^^12 ^S. AlH(543)S. ^^^^^f. 
<425> tiflol^, ^^1(450)^ ^1 1 S.c-1(530). 2 Si::-1(540) ^ 

2:^ 7]^ St:-1(520)Sl AVojoil^ ^511 1 p>^^ 2.1-(480) ^ ^1 2 o>#^ S.-i-(490)ol wfl 

<426> 1 P>§^ 2.1:(480)^ ^1 1 S.t-1(530)S.-^Bl <^S.^ ^ l 

^ ^cf^ TFT ^^^^ a7Hl ^^^1-711 c>#^tb^-. 

<427> 2 T^>#^ S.-i-(490)^ ^1 2 -^^ St::-1(540)S-^E^ oIS^ € ^1 2 

^ TFT ^^4^ 37] oil ^^^Ml ^Vf-^tbcf. 

<428> £ 35^ ^ i^^ofl ^Wlo^ ;^1 1 Pl-f-:g ^A] yfl^Ho] 

<429> Till 1 n>s-^ S.-i:(480)^ ^1 1 Irefl^^l-^ 5.^(481) ^ 1 1:511 «>1:B 

2.1:(486)S. ^^^^4. 

<430> Till 1 l-eflol^ S.l-(481)^ ^l 1 X% l-ellol:^(482) ^ ;^1 IX ^ l:5ll«^l:^ 

^ -^bi(483)-2-S ^^^^cf. ^1 1 X^ ■i-ellol:E.(482)^ TFT ^^-S ^ X ^ 
^a^l^ cfl^^f^. ^1 1 X^ Ireflolc o.uj(483)o. ^| ^ lrBll<^l^(482)* 
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cf^AjT^ ^1 1 IrEllolc (482)71- ^] 1 ^^^^r €^(534)S] ^] 1 ^^:&(532) ^ ^1 1 
^lH(533)fe Bfl^l^ €1-(531)^ "^-^71- 

<43i> 5. 36^ ^ ^tb ^2}- -gwl^ ^1 1 X-^ 3.^^] ^t}<^ ^] 

<432> s. 36# %l-2:^>ia, ^1 1 X^ 1:2^1 a-l-(481)<>ll ^^}<^ ^] 1 €^(534) 

<433> 1 1-511 2.1-(486)^ ^1 1 l-eflol:^(484) ^ ;*ll 1 -i-sflolj^ 

^ -^'^(485)-2-S. ^^^^cf. 1 Y^ 1:511 <5lH.( 484)^ TFT ^ ^ Y ^ 1]-^^ <^1^1 
^olsf cfl^eycl-. 1 Y^ lefl^^l-B -B-bi(485)^ ^] 1 Y^ l:efl'5l:^( 484)1- ^- 

cf^Al?^ ^1 1 Y^ l-£flol:E.(484)7> ;^ll 1 ^^(534)21 ;^1 l ^^^(532) ^ >^1 2 

^1^(533)^ j^l^s ^^o.s. ^^^>J1, Hflol^i ^^.(541)^ o^^yY ^^^S. 

^■ 

<434> £ 370. ^ ^i^oil ^wlo] 1 lefl*^!-^ 2.^^! ^1 

2 ^^ol p>#^^ £Al^V jB^^oIcI-. 

<435> :£ 37^ %l-2:*>^, ;^1 1 Y^ l-efl<il:E- 2-l-(486)<Hl Sl^>al »1 1 Y^ 

^1^^^ ;^1 1 Isll^lS. S.l-(481) ^ ;^1 1 Y^ l-eflol:^ -2.1- 
(486)^1 ^^}<^ ^1 1 €^(534)^5. -fEi ^Hl 1 ^^^(532)^r ^Bl^^^. '^l^V, ^1 

1 ■S^(534)^S.^Bl ^Bl^ ;«11 1 ^^^(532)^ ^1 1 ^^^(532a)sl- ^1 
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<436> ^] 1 P>s.^ S--t(480) ^^12 i^>#^ a^(490)^ ^^a^ T^^J^ ^^^-^S ^1 2 

Sl-(490)^ ^^^^ ^5^*}7lS. ^Vcf. 

<437> a^loli ^^1(450) # 1 £1:(480) ^^12 2-^(490)2f -y^t!: 

^<H1^ ^1 1 ^^(534) ^^12 ^^(i544)^S.^B\ ^}^^^ ^] 1 ^S. 

^1H(533) ^^12 ^1H(544)» ;*)l7l*>^ 4 1 -S-^ ^IH ^B.^ fi.l:(500) ^ ^1 

2 ii^ £.^(510)^1 yfl^l€4. 

<438> £ 38^ ^ ^^oil -itils] ^] 1 AjH 3.^-^ SAltb 

<439> 38* ^] 1 ^S. S.-^(500)^ ^1 1 ^>#^ S.l-(480)^1 

^1 1 ^^(534)-^S.^E-1 ^c^-^ 1 ^^:^(532a)^ S^d^ll 

>ll 1 AlE(533a)s. ^iTl^cf. 

<440> 1 AlH S.^(500)^ ^^5^>^ s]?! (picker; 501) ^ ^q?^ 

^-g- 2.#(503) 

<44i> 51) a--i-(503)^ ^^(501)» ^1 1 ^^^(532a)sl StS-HI ^^h^g 
1 ^S. ^lH(533a) ^J^S. ^-cf^^mcf. 

<442> 3i)7H(501)fe ^1 1 A]:E(533a)o^ ^^<a-^5. l^^j-tbT^f. ^^-^fl'^'fl^i ^ 

7l :£^(503)^ 4^1 "^yj-^-^^ <^l°fl, 5117^(501)^ ^1 1 ^S. AjH 

(533a)^ ^^^<^1 ^] 1 ^lH(533a) ^ ^1 1 ^^^(532a)s1 ^^i-^:^.!^ # 

99-65 



1020020074478 'U^}- 2003/6/13 

<443> 1 AlH(533a)7l- ^1 1 ^^^(532a)^ LCD ^^4.^ 

TFT ^^^i<Hl ^^o] 7}^^^t]., 

<444> 2 >iH^ 2-1-^ 1 s.^^ ^'^^^ ^^^-^ 

<445> i 32^ D]^^ -t^^J: 560.570^ ^>f-^€ ^1 1 ^12^ 

^^-i: ^ ^^-^1(560,570)^ ^1 1, ^1 2 ^IH 

7]- 1, ^1 2 ^^o] TFT ^bI^b] 

<446> ^1 1 S-#(460) ^^12 ^^^] 2-l-(470)^ tifloj^i 

^^fl(450)<^1 -^^<^1 Y ^ 

<447> :4 1 o:|^^l S.^(460) ^ ^1 2 <^^^] S.^U70)^ A 1, ^1 2 ^ 

€^(534, 544) ^ 3i^7]^<^] t!:^-. 
<448> 39^ ^ ^^<H1 ^tt ^2}- ^tilo] 1 0^55^1 S-^^ H^l^ 7fl 

<449> s. 39» ^S^l-^a, 1 <>1^^1 S.-i-(460)^ ^1 1 2:^71:^ 31^ -6-^(461) 

^ ^1 1 <>|^^1 -frbi(466)-9.^ ^^J^cf. 

<450> ^1 1 2:^71^ JL^^ ^"^(461)^ 2:^7]^(85)* ^^^*>^ W. ^1 1 

7l^ JL^^ -^-^(461)^ tzfAl Til 1 S^^7]^ #eflol:E(462) ^ ^1 1 ^^7]^ 

-R-^(463)-^S. ^^^^1=1-. 
<45i> 1 2^^7]% JL^^ l-efl<5]H(462)<^l^ i^n^7fl2l ^] l ^^^(462a)<^l ^^^^t:f. 
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<452> 1 2:^7]^ -^b^(463)^ ^^1 1 tiM(463a) ^ ^1 1 ^^l^^l 

(463b)S. ^^^^cf. 1 tiM(463a)Sl 1 1 2:^71:^ JL^ #eflolH 

(462)«^1 ^1 1 ^-1-^(4623) ^^SlJi, 1 Bfl^Sl 2 ^] 1 ^ 

^^5^J-^l(463b)<^l ^^^cf. ^1 1 ^^"a- ^^3^^1(463b)<^l ^^^Jtb ^^-a- 

<453> ^] 1 o^^^l ^1^(466)^ ^1 1 7>'a- #BllolH(468) ^ ^1 1 

7><a- ^Bllol:^ 5-^(467)5- 

<454> 1 ^^sQ: 7}o^ ^i.]]o]^ ^-g- Hl-(467)^ ^] 1 7><a- E (468)1- 

•y-cf-g^AlT^ ^1 1 ^^(534)-a-<^l ^1 1 ^S. AlH7> € ^1 1 ^^^(532a) 

# TFT a^<^l <^1S.'^. ^1 1 €^(534)^1 vi\]o]^ 

(531)-^S^Bl ^c]-^ Tfl 1 ^^3gl(532a)^ ^e^^^^^l TFT ^^^<^1^ ^1 1 ^^^o] 

<455> 2 ol^^l -B-^(470)^ ^1 1 ^^^] -a-^ (460)4 ^<at!: T^^j* 

<456> 1 ^^s^ o^^^l -H-b^(460) ^^12 o]^^] ^^(470)^ ^><5l<^l^ €-.2- 

^ ^^^1(580)7]- c-l ^^l^cf. ^J-^l(580)^ ^] 1 -B-^(460)<^l^i 
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<457> Si^y]^^ TFT ^ ^-^€^1 ^1 1 ^^12 ^^^o] 

oj^o]-^ ^^^o] 2:^ 71:^^ ^^7]^ <as.t:-l(590)S ol^tb^f. o] 

^, ^^71:^: "^ISc-ICSgO)^ 2 7fl7l- 

<458> :£ 1^ ^^^1-^, 3i^7]^9] TFT ^1 1 ^ ^&I^Ei 

2 ^^^o] 3.^ ^1-Efl<^1^i, 71:^011 ^^^^ LCD ^l^^ 

-^S] 7l^* ^^sl-^ eflo];^^ H] ^c]- 7]^-^: ^ 

^^V^ tzfojo}^^ ^EflolH. 7fl^^^4(^^l 500). 

<459> 7l^o.^-^E^ 7B^S|-^ LCD ^^^^ ^1*1- LCD 3)1 ^^1 el- ^^^}7]S. 

<460> LCD sfl^'^l^ tfl<^lH ?lls]^ afl^l^l ^ LCD sfl^^ ^^Aj^ly] ^t!: 

ifl2]S.7l^ol -^z}-£]c>l LCD n'i. <H^^lrS^7> 600). 
<46i> LCD sfl^ ol^l:Sl«^l^ ^#^>^ «fle)-olH <^^^^7} ^^s\<^ ^^S.^]^^^] 
7} ^]3i^T^. 

<462> ol.^1-ol]A-^ ^Ml5^]-7ll WHI ^^V^, ^ ^'^^ ^'HS 1 711^ LCD ^ 

^ S^7l^ ^ 2:^71:^011 ^^^3:^71-^1 -^aj-tb ^ LCD ^^-i^ 3i^7l:a:-^S.-^El 
^l-<^ LCD 211^^ ^]^^>J1, LCD sll^<^l 2-^^ ^^l^l-o^ ^-^^^iL^l^^^l* ^l^^V^^ 

^]3i ^^^^ aTll 7ll^^V^ jLoifl- 5i--cf. 
<463> ^ LCD ^^4^ TFT ^ ^sl^E^ ^^-t^ ^^<^1 ^1^^ «J- 

^-^^-i- yfl^t ^>o^ ^sfl S]!^ ^^oll o^^l-c^ <^^^ tifl^j: ^ nflofl M]t}c^ ;^1S ^ 
^ ^ tifl*J: M.A^^ aTll *J=^>Al^l^ Jr^l- ^^rf. 
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<464> ^ ^t^^ 2:^714^:011 ^ ^ LCD 7ms\-^}y] ^1 ^^1 LCD ^^4^ 

til^# ^^>s>o^ m^^^ ^]2i ^^^o^lA-l LCD ^^^i^ll ^^^ol ^^S\^] 

<465> ^ 2i^7l^Sl LCD ^^^oll ^^^^ ^^^^l■^ 2:^ 7]^ ^ 

'^l^i ^^^^ ^^^^V^Cll Al^^ 3711 ^^Al7l^ 
^. 

<466> oVa^ ^i^^ ^ ^x^o] Aj-^^ ^^oflAi^ ^ ^V^^l t!: ^^Hl» ^S*H 

^ ^VSI-^ ^^^J^i^^o^l 7l;^ll^ ^ ^^9^ A>AJ- ^ 7]^ ^'^O.^-^Ei ^om- 

^^11=1-. 
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[^^^^^^] 
1] 

^-^^^s^l a^<^l ^J]^^^ HB*J=^>7i ^^foi, ^1^ 

^^1- i^*>^ ^^-^ ^*1-<^ 7>^^ ^^H><^ ^71 MVn^c^l ^7] o] 

^ ^"t ^ -^^S ^^^>^ ^7] w>HVo^ S^cHl oB^ Hfl 

^^^l7l^ i^^m ^^^s. *m wfl*^^ 

21 

2]-g-7l7> >a-7l a^ofl ^^^M ^^-71 S.^^] ^^^7] 

3] 

^1 2 ^^Ai, >;.-7i ^VEflo] ^^^S. *m 

m^^^ 4] 

^1 1 $X<^^^, ^71 ^^1 ^^^171^ ^Til^ >^l-7l ofl;^ Hfl*g=-g- ^ 

^-g-7l7> ^A^^ ^j-71 ^Vn].o^ ^Tgo^] ^-.^ ^^^].^ cf^] , ^^.jV Ml-5]-o11 
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2500K ^S-S. 7>«i^]-^ ^^^S «fl^^ IJ-'^. 

I^J^^c)- 71 

81 

^1 1 *oHl SiOjAi, ^)-7l m^^l7l^ ^7^1^ ^l-EfloflAi 

[^^^J- 91 

2500K 7><i^>fe ^^^S. *m wfl*J= ^J-'S. 
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l^^^J- 101 

^1 8 *d-<^l 9X'^^^, ^7] ^1-71 oj^o.^ ^fls^ ^7^1 oil >^l-7l ^ 
11] 

^7] %7]. Wlo] ^V7l WVBI-^ ^711^ t}7] ^€rfl -A^V7l «J ^ -^J-^l ^j-cfl 
[^^^J- 121 . 

i^^>^ ^^-^^ 7>^€ ^^>^>^ ^^^^ ^>7l O] 

^ ^Sl- ^2: ^ ^EflS. ^^^H Mi-n^^^ S^o|] 6n^ afl 
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[^^IJ- 131 

^1 12 %H1 9X'^^^, ^^tH, ^1-71 ^flu] 

[^^^IJ- 14] 

13 %H1 ^ol^i, >^i-7l ^^1- 7}<^^}<^ ^^711- ^^^3^1 

71^ 7>^ cl i^e>^ tifl*j=B]- 

[^^*J- 15] 

^1 12 ^j-ofl 91^^^, ^7l -^X] ^fltil, 0.^1 ^flH^ 

tfl^S. S.^ € ^1-^^ S'S'=>11 ^^^m 2-1: ^ ^J-71 «]-^oil 

161 

ol^o.^ eflel ^1-^ #^ «fle| £^^>^ ^^^S. tifl^j:^ 

171 

16 ^^^] ^^^i, o.;;,^ 1-^ 2-1:^ 7>^ 7>il- 

^7l -8-^1 ^fltt] ifl^^S- ^^*V^ ^^i^S *m «fl*J=^ ^^1. 



99-73 



1020020074478 %^ ''^^}- 2003/6/13 
[^^^J- 18] 

^1 16 %><H1 ^7] ^^1 1-^ ^flB] 2.1:^ 7>'i 
19] 

^1 18 %H1 9X'^^^, ^7] 7}<^ -a-M^ 2500K ol>^>o.^ 7}'^^ ^El-'aH<?l 
m^^^ 201 

12 ^J-oll ^^^i. >a-7l ^;^> U ^j-^l^ >^7l 7].^^ ^1 1 o] 

>^V7l «lol ^1-7] ^71]^ ^1-71 ^^11 ^1-71 ^7} «1 ^ til-nV^ >^tfl 
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